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THIS LITTLE PICTURE TELLS A WONDERFUL STORY 


[| 
The three eagles in the above illustration, twoof them with double heads and each wearing a 

crown, represent the monarchies of Коа, Austria and Prussia, combining their strength ta partition 
Poland. that nationalité? being represented by Ее fallen soldier. As the Poles fought for the Inde- 
реп пс of their country, the Goddess of Liberty ia represented defending the soldier and trying ta 
heat back the crowned powers, but Liberty was overcome and falls with/broken sword in hand on the 
&hield bearing the Latin inseription “Finis Polone,” which means “The End of Poland,” Looking more 

i Closely vou will observe the burning firebrands, the battered alla the broken cannon, the burning 
cities In the distance, and the flac of Poland trailing in the dust,’ this litle Illustration having 

wrapped up im it the history of the downfall of a nation: This is only one of 2000 illustrations Їп 

| 

| 

| 

Д 

| 

| 

| 

| 


Ridpath's History of the World 


eaéeéh one driving heme ta the mind same great historical event. 


Poland is once ngain dreaming of Liberty, nnd one of the blaekest crimes ever perpetrated by a 
enmbinarion of great powers against a wenker mautinm may yet be righted. To appreciate the tremen- 
dous historical importance of present events It Таварышу essential to have a thorough knowledge 
of the history of the past. 


i power (Japan) take its place among the great 
nations of the earth: has seen an open seaport taken from Russia, for which she had 
planned and intrigued for sixty years, curbing for at least à generation her dream of pre- 
dominance in the East: has seen the outcropping of what may become the greatest revo- 
lution of all time, and through which Poland may again be free; has seen our own great 
Republic take her place absolutely af the head of the great nations of the world and 
universally recognized as the power best fitted ta take the initial step towards bringing 
to a close one of the bloodiest Wars/in history, 


Do you understand and can yeu intellizently discuss these creat happenings, and 
are you familiar with the rise and fall of nations in the past, and the rocks of disaster 
upon which every Republic save our own has zone down" 

In ONE WAY, and in ONIZ WAY ONLY, can you understand these events— 
by knowing history. ^ TPo.you,/to every one, a history of the world is a neces- 
sitv. There is one satisfying history of the whole world, JUST ONE, Rid- 
path's History of the World. 


These Are History-Making Days. This-présent year, not half over, has seen a new 
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It is endorsed by ex-Presidents Harrison, Cleveland and Меке. Jefferson ar 
Davis, Lew Wallace, John L. Steddard, Henry W. French, Bishop Vincent, ay WESTERN 
Dr, Cuyler, Rabbi Emil 6. Mirsch, Presidents of Ann Arbor, Amherst, Brown, м NEWSPAPER 
Boston University, Dartmouth, Tufts. Trinity, Bates, Colby, Smith, Viis- am ay 
заг, Vale. and other Colleges, and by the Great American People, e ASSOCIATION 
7,000 of whom own and love it. v 704 Dearborn Street 
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alleo: MCI « ракет, Publishers $ | 
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reach "af ull. 


Ridpath iz in B royal octavo volamos, 11 inches tall, B inches wide PL] a E sae аз ыла ада: SESE PoP eet eee ee - 
nnd? io. thick It contalns d; paces and S40 illustrations, The 
complete eet boxed weichs 65 pounds. The few поба пе our dispo- 
елі arè the verv latest edition, down tothe Fall of. Port Arthar, АРЕ ТЕЕ te аце аван: 


und ате beautifully bound in Half Morocco. This іе your 
chance to bay the work ata nominal price, much leas 
than ever before, and you may piy in small snme This One 
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You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in factany book 
on any subject, published in this country or Europe, that is obtainable, through the 


Popular Mechanics Book Dept. 


In every case we prepay in full all mailing or express charges. 
Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and 


we will advise you how many subscribers will secure it. 


This is a very easy way to get the best books, 


ENGINEERING 


GAS ENGINES, With Instructions for Care and 
Working of the Same. By G. Lieckfield; translated 
by Geo. Richmond. 120 pages; illustrated; 12mo.; 
cloth. Price, $1. To which haa been added full 
directions for the management of oll engines. 


TRACTION ENGINE ITS USE AND ABUSE. 
By James Н. Maggard. Small 12mo.; cloth: illus- 
trated. Price, $1. Hevised and enlarged by ап 
expert engineer. Deals in detall wlth the prinel- 
pies and parts of a traction engine: dilrectlons for 
starting an engine: use of gauge, try cocks, pumps, 

vernor, slide valve, ete; water supply; the boller, 
its care and management: methods of m good fire- 
man: the engine; handling a traction engine, The 
book is teeming with practical poluts and sugges- 
tions put in very simple language and very effective 
manner. It should be in the hands of every шап 
who runs a traction engine. The farmer And crean- 
ery operator, especially, should not be without it. 


HANDHOOR OF MODERN STEAM FIHE- 
ENGINES, (Roper’s Enginecrs’ Handy Book Æer- 
ев) Price, £350. The only book of the kind 


ever published In this country. Contains descrip- 
tlons and illustrations of all the best types of steam 
fire-engines, and fire pumps, injectors, pulsometers, 
inspirators, lydraulic rims, ete, aod treats more 
extensively of Hydraulles than any other book, on 
the market. 

SIMPLE PROCESS FOR ESTIMATIAG (THE 
HORSE POWER OF STEAM ENGINES, Бу Ed- 
win Н. Keller, M. E. New edition. _Price, 0c. 
Contains various methods of  estimatlng and 
calculating the horse power of boilers nnd engines 
and ascertaining the pawar required До run line 
ahafts, individual machines, etc., ete. 

MODERN MACHINE SHOP TOOLS, Ву W. Ы, 
Vandervoort, Large Svo, 5255 pages; O74 illustra- 
tions: cloth, Price, $4. Just out, this “master- 
piece of the machine shop," no machinist can afford 
to be without it. Treats the subject of Modern Mia- 
chine Shop Tools in a conelae and comprehensive 
manner. Each tool is considered from the follow- 
ing polnts:  First—Its construction with hints as 
to its manufacture; second—its operation, proper 
manipulation and care; third—numerous examples of 
the work performed. А book In which the appren- 
Ноз will find a thorough course of Instruction, the 
mechanic nm valuable a3nanual of practice and the 
superintendent and. foreman many valuable sugges- 
tlons. In fact, it is in all respects the most eom- 
plete, concise nnd useful work ever published om 
the subject. Of inenleulable value as a work of 
reference. In 54 chapters. 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It, Cloth. Price, #1. 

RECORD BOOR-—VALYE SETTING, 
Low. 120 pages; quarto; stif covers. 
For the use of marine engineers. 

WATER WHEELS. Hy A. B. Cullen. 63 pages; 
12 plates: quarto; cloth. Price, $2. Of all the books 
on Pumps and Hydraulic Motors this Is one of the 


By A. B. 
Price, 6c. 


most practical. Treats of the construction of hori- 
zontal and vertical water wheels. 

COMPRESSED AIR; ITS PRODUCTION, 
USES AND APPLICATIONS. Ey Gardner D. 
Hiscor, М, E. 4th edition, revised and enlarged; 
820 pages: 645 llustratlons; cloth. Price, Фо. 
The most thorough and comprehensive treatise on 
the subject of compressed air that has ever been 
published» Well printed and substantial. No phase 
of the subjèct is omitted. Is a complete compen- 
dium in 36 chapters, valuable for reference and for 
study. Contents: The physical nnd operative prop- 
ertles of nir from a vacuum to its liquid state; Ite 
thermodynamics; compression, transmission anid 
uses As a motive power іп operation of stationary 
nnd portable machinery in engineering, mining and 
manufacturing work; alr tools; air lifts; pumping 
of water, achis nnd olla: the alr blast for cleaning 
and painting: the sand blast and its work: and the 
numerous applinnees in whieh compressed air is a 
most  convenlent and economical transmitter of 
power for mechanical work, rallway propulsion, re- 
frigerntion and the various uses to which  com- 
presecd nir has been applied. Contains a list of 
patents on compressed nir from 1875 to date, and 
40 tables of the physical properties of alr, its com- 
Pression, expansion aud the volumes required for 
various kinds of work. 


ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. Ну 
Slinco and Brooker, 346 illustrations; 1Zmo. Price, 
п м. This new and revised edition contains all 
data and formulae relating to this branch of elee- 
trical application. 

ENGINEERS PRACTICAL TEST, Actual size. 
6x415 inches; stif silk cloth Price, $1. A gulde 
for all men in or about power plants, Indlspensa- 
ble te engineers, mechanics, machinists, firemen, 
ete. Tells how boilers and engines should be man- 
aged. АП about gas engines, engineers’ license ex- 
amination questions and answers. 


MECHANICAL ARTS SIMPLIFIED. By D. B. 
Dixon, comp. 497 pages; actual size, нхои Inches; 
illustrations, Price, $1.00. With an appendix con- 
taining a thorough electrical department, an ex- 
haustive treatise on ice making and a large collec- 
tion of miscellaneous practical examples. A thor- 
ough and orlginal reference book for architects, iron 
workers, boller-makers, contractors, civi] and mee 
chanical engineers, firemen and ice machine men. 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


PRACTICAL ELECTRICITY 4th edition, Price, 
£2. Twenty chapters, carrylng the reader from the 
fundamental principles of electricity on through the 
various branches to a point where he comprebends 
the complete designing, care and operation of a dyna- 


ELECTRICITY 
PRACTICAL APPLICATION OF DYNAMO- 
ELECTRIC MACHINERY. By McFadden ani 
Hoy, Actual size, ox44, inches; flexible cloth. 
Price, $1. ургу motorman, lineman urnamo- 


tender and engineer should own a copy. By far the 
best and cheapest book of its kind. This is the 
"age of electricity,” and every intelligent person 
ought to be posted na to the working of these great 
engines that supply us with power. 
TELEGRAPH INSTRUCTOR Ey G. M. Dodge. 
800 pages; illustrated, Price, $1. Of al the 
numerous volumes published upon telegraphy, this 
їң the only one which 1s set forth with that sim- 
plicity so essential for a student wholly unuecquaint- 
ed with the work. Terms employed ull concise and 
comprehensive,  Contsing all the information nec- 
essary for а successful operator, begluning with the 
study of the Morse code. From descriptions of the 
instruments used and thelr adjustment to and 
through the general routine work of a telegraph 
offlee, taken step by step. Contains cuts illustrat- 
ing instruments and numerous diagrams. Complete 
index to the whole. The description and curriculum 
of Dodge's Institute of Telegraphy at the end of the 
book will be found of great interest to those desir- 


ous of choosing this line of work as their profes- 


Bion. 

CARE AND HANDLING OF ELECTRIC 
PLANTS, By Schneider. Cloth; 68 orlginal draw- 
Ings: limp leather. Price, $1. New American 


hook just out. The most attractive work of Its 
kind. Deals in а practical way with dynamos, mo- 
tors, wiring, storage batterles, switchboards, gal- 


oe 


|- GARE o HANDLING | 
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vano-meters, electrical testing and incandescent 
lamps. Has a special chapter on the oil engine. 
Full of valuable information, wrinkles, hints, ta- 
bles, diagrams for engineers, superintendents, help- 
ers and all those in charge of electric light апа 

We ants, 
ELECTRIC BELL FITTING AND ELECTRIC 
GAS - LIGHTING HAT AME. By Edward 'Tre- 
vert. Cloth; био.  Frice, e. : 

ELECTRIC TOY MAKING, DYNAMO BUILD- 
ING AND ELECTRIC MOTOR CONSTRUCTION. 
Бу J. O'Conor Sloane, 12mo.; illustrated; cloth 
Price, $1. | . | 

TELEPHONES. THEIR CONSTRUCTION AND 
FITTING, Br F. C. Allsop. 184 pages; 156 illus- 
trations and folding plates; cloth. Price, $1.25. 
Treats in a praectieal way of the malntenance of 
telephones and the auxiliary apparatus, including 
recelvers, transmitters, switch bells, complete in- 
giruments, batteries, ete- Also of erecting telephone 
wires, different methods of arranging instruments, 
private pxelhn manae evatenis, public exchange Ey Be TI B, 
faults, their testing and removing. 
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те motor. Each subject carefully written and to the 
point, and the questions at the end of each crys- 
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tallize just the points he needs to know on that 
subject. A dletlonary In back of book enables him 
to learn the meaning of any electrical word, term 
or phrase used in this book, as well as hundreds of 
others in common use. <All required tables neces. 
sary to the study are to be found. 


ELECTRICAL INSTRUMENT MAKING FOR 
AMATEURS Ну В Н. Bottone  12mo.; cloth. 
Price, The. Containg plain instructions by help of 
which anyone moderately handy with tools can 
mike for his own entertainment or for use in the 
stuir of a great science all the instruments now 
employed in theoretical or practical electricity from 
Torsian Balances, Holtz machines, and (induction 
enlls, to dynamos, electric motors, telephones, 
phonographs and micrographs Likewise contains 
all the experimenta of the great leaders іп these 
studies— Wheatstone, Bell, Price, Hughes and Edi- 
eon, which can, after an attentive perusal of this 
book, be understood and repeated, 


ELECTRO-MOTORS, HOW MADE AND HOW 
USED. Бу & R. Bottone and А. M. А. Beale. 
imo.. eloth. Price, 75e. A complete and simple 
explanation of the source of the power in a dynamo 
and the method of applying the same, commencing 
with а simple motor, and proceeding to nn expo 
sition of the Siemens, Thompson's, Walker's, GTi- 
son, and other motors. In addition three special 
chapters by an American author follow, In which 
the information embraces а American Improve- 
ments. The work is probably the most complete 
and easily understood of any published. 
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BOOKS OF TABLES. BOOKS OF RECEIPTS 


ROPP S NEW CALCULATOR. 200 pages. 
Actual size, 55x91, Inches, Cloth. Price, $1.50. 
Pocket alee, £1.04. Sustains the same relation to 
the commercial world that the new Century Dietlon- 
ary does to the literary world. Fully abreast with 
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the age of nir ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wants of bankers, accountants, mechanics, 
farmers, manufacturers, merchants, miners, ete., ete., 
and must prove of inealenlable value to them—un- 
less the book itself can enlenlate its own worth— 
d it calculates almost everything that is calcu- 
alle. 

QUESTIONS AND ANSWERS. Based upon the 
Standard Code of Train Rules, Hy G. E. Colling- 
wood, Ed. Revised edition. 80 pages Diagrams. 
Cloth. Price, $1. Intended for use in the ex- 
amination of trainmen, The general rules, train 
rules, train orders, and the whole handling of trains 
їч get forth in so simple and at the same time com- 
prehenslve manner that a careful reading of the 
book will fit any one with gufficlent knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high railway officlals from 


all sections of the country Every transportation 
man should hare a copy. 


-FERRIC AND HELIOGHAPHIC PROCESS: A 
Handbook for Photographers, Draughtsmen and Sun 
Printers, Hr George Е. Brown, 149 pages — Dia- 
grams. Cloth. Price, For architects, sur- 
veyors, draughtsmen, engineers and others who find 
the reproduction of tracings a matter of everyday 
Decess tr. It embraces; The ferro-prussiate process, 
toning blue prints, uses of blue. prints; ferro-prus- 
Bite in tri-color work; the kallitype process; the 
Obernettor process; the wranotype process; prints on 
fabrics, prints in dyes: safe h © proeesses worm- 
pared; preparation of hellographie papers, making 
tracings for sun-copying; outit for hellogtaphic 
printing; ferro-prussiate or white line on bine ground: 
ellet or blue line on white ground; ferro-gallic, or 
lack lne on white ground; brown llne onu white 
pm minor hellographic processes. A compre- 
wenslve little bibllography at the end of the, volume 
nnd an index add greatly to its value ond, interest, 

THE LOCOMOTIVE UP TO DATE. By Charles 
MeShane. 736 pages, 390 olllustrations, Cloth. 
Price, $2.50. Covers the whole range of locomotive 
constriction and management down to the present 
day, including its latest development and all mod- 
ern appliances, together with a classifiention and 
comparison of all kinds of locommeotives, both simple 
and compound. It ін a book culled from the me- 
chanical books and papers of the world and so con- 
tains all the really valuable information to he found 
іп a complete mechanical librarr. Every subject is 
fully illustrated and the descriptions given of all 
new devices were prepared, by the Inventors them- 
Relves The contents Include: Compound locomo- 
tives; combustion; alr brake; breakdowns; locating 
blowa and pounds; inerustation; injectors; inaspira- 
tors and boller checks; slide valves; valve gears; 
errors hy the link motion; locomotive valve setting; 
steam indicator; modern locomotives; extraordinary 
fast runs; lubricators; metallic packings; general in- 
formation: locomotive eonstruetlon-erecting depart- 
ment: machine work; metric system; steam and air 
gauges; compressed alr; modern counter-balanelng 
and the history of the locomotive. 

ONE THOUSAND POINTERS for Machinists 
and Engineers. By Charles McShane. 342 pares. 
187 illustrations. Cloth. Price, $1.50, Includes Ar- 
ticles from the best authorities on cach subject. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


Embraces the most modern and approved practice 
in the construction, саге aud economical management 
of the locomotive. Written 1n plain language and 
condensed form, no mathematical demonstrations 
belng given or required. 
JOHASON'S HANDY MANUAL Price, $1. 
An authority on steam, hot-water heating and ven- 
tilating, plumbing and gaa fitting. A valunble ref- 
erence book for architects, those in pipe traudes, 
engineers, janitors and those intending to Install 
or alter heating or plumbing systems. Allokinds of 
measurements arranged 1n tables, Fully. illustrated 
With cuts and complete workiug plans, | 


FIFTY-CENT SERIES 

HANDICRAFT SEHIES-—A Series of Practical 

VEL Edited br Paul N. Hasluck, Price, each, 
uu, 

B4 T-MAKING AND MENDING Including re- 
pairing, lasting and fining. Ilustrated. 170 en- 
Eravings and diagrams, \ Price, 50e Contents: 
Repalring heels and hzulf-sollüg: patching boots and 
shoes; re-welting and re-seling: boot-making: last- 
ing the upper; sewing and; stitching; TUNE the 
ACER knifing and finishing; making riveted boots and 

UES 

Others of the set anre: 
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HOUSE DECORATION. Price, 5c. 

HOT To WRITE SIGNS, TICKETS AND 
POSTERS, Price, 50e, 

WOOD FINISHING. Price 502 

DYNAMOS AND ELECTRIC MOTORS, 
Price, 5066 

CYCLE BUILDING AND REPAIRING. Frice, 


oie, 
DECORATIVE DESIGNS OF ALI AGES FOR 
ALL PURPOSES. Price, fide, 


MOUNTING AND FRAMING PICTURES, 
Price, Bc. 

SMITHS WORK. Price, Б0с, 

GLASS WORKING BY HEAT AND АННА. 
SION. Price, йс, 

BUILDING MODEL BOATS. Price, Бос. 


ELECTRIC BELLS: How To MAKE AND 
FIT THEM. Price, 5c. 
BAMBOO WORK. Frice, 50е, 
TAXIDERMY, Price, 550, 
TAILORING, Price, Бї. 
PHOTOGRAPHIC CAMERAS AND ACCES- 
SORTS, Price, otc. 
OPTICAL LANTERNS. Price, 50е, 
ENGRAVING METALS. Price, 50е. 
BASKET WORK. Price. 56006 
HOOK BINDING. Price, 5c, 
BENT IRON WORK. Price, 50c. 
PHOTOGRAPHY. Price, ic, 
UPHOLSTERY. Price, 50c. 
READY SHORTLY, 
LEATHER WORKING. Price, 
HARNESS MAKING. Price, 50e. 
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SADDLERY. Price, 50e. 
TECHNICAL INSTRUCTION, Important new 
series, Edited br Paul X. Hasluck. With numerous 


illustrations of the text. Each book contains about 

140 pages. Crown Svo, Cloth. Each, bL 

PRACTICAL DRAUGHTS™MAN'S WORK. Price, 
Al 


PRACTICAL GASFITTING. Price, $1, 


PRACTICAL STAIRCASE JOINERY. Price, $1. 


PRACTICAL METAL PLATE WORK. Price, 
$1. 
RACTICAL GRAINING AND MARBLING. 


Price, #1. Е 
OTHER VOLUMES IN PREPARATION. 


4PON'S MECHANICS’ OWN BOOK. 3102 pares, 
1490 illustrations. Half leather, Price, $2.00. Gen- 
eral method of treatment of each subject ta first, 
the raw materlals worked upon, its characteristics. 
varintions nnd suitability: secondly, the tools used, 
the sharpening and use; thirdly, devoted to trpleal 
exümples of work to be done, materials and how to 
ilo similar work,  Nenrly all of the mechanical 
in are here included and some of the profes- 
&lona. 
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VAN NOSTRAND SCIENCE SERIES. 1610. 
Boards. 50e, each, Ашу illustrated when the 
subject demands. Put up in a uniform, neat aud 
attractive manner, Subjects are of дп eminently 
selentitic character aud embrace a wide range of 
topics, The following citations may be noted a5 
types of this notable set: 

CHIMAEYS FOR FURNACES AND STEAM 
BOILERS. К. Armstrong, C, E. 3rd American 
edition. — Hevised and partly re-written, with an 
- d ш “Theory of Chimney Draught," by F., 
dell, . E. 

STEAM BOILER EXPLOSIONS. Bv Zeralh Col- 
burn, New edition, Revised by Prof, К. Н. Thurs- 
ton. Price, 50c. 

FATIGUE OF METALS UNDER REPEATED 
STHAINS. Price, bUc, With Various Tables of 
Results and Experiments. From the German of 
Prof. Ludwig Spangenburgh, with a preface by 
S. T. Bhreve, A. M. 

TRANSMISSION OP POW ЕҢ. HY ЗЕТИ ЕТ 
ROPES, Price, 50е, ay Albert W. Stahl, U. 8. М. 
Second edition. Revised, 

THANSMISSION OF POWER BY COM- 
PRESSED AIR. Price, бс. By Albert Zahner, 
M, E. New edition in press, 

GAS-LIGHTING AND GAS-FITTING. Specifica- 
tlons and Rules for ig ge om 5 Price, обе, Notes 
on the Advantages of Gas for Cooking and Heating, 
and Useful Hints te Gas Consumers. 2nd edition. 
He-written and enlarged. By Wm. Paul Gerhard, 


TWENTY-FIVE CENT SERIES 


STUDY OF ELECTRICITY FOR BEGINNERS, 
Comprising the Elements of Electricity and Mag- 
netlam as applied to Dynamos, Motors, Wiring. and 
to all Branches of Electrical Work. Br Norman 
Schneider. o4 illustrations ond б tables. Price, 
aoe. 

DRY BATTERIES. Especially adapted for At- 
tomobile, Launch and Gas Engine Work: Medical 
Coils, Bells, Annunelators, Burglar Alarms, Tele- 
phones, Electrical Experiments, and all purposes 
requiring a good battery, 20 illustrations. Ze 

SMALL ELECTRIC MOTORS, How to make 
and use them, including design, examples of small 
motors And their applications, speed controllers, 
starters, fuses, ete, 48 illustrations. Price; обе, 

SIMPLE SCIENTIFIC EXPERIMENTS. How 
to perform entertalnlng and instructive experiments 
with simple home-made apparatus. pọ flostrations. 

MODEL BOILER MAKING. Contains full in- 
structions for designing and making Model Station- 
агу, Marire snd Locomotive Bollers, Fully illus- 
trated. Price, 25е, 

METAL WORKING TOOLS AND THEIR USES, 
A Handbook for Young Engineers and Apprentices. 
Shows how to use slmple tools required in Metal 
Working and Model Making. Illustrated. — 25e. 

THE LOCOMOTIVE, SIMPLY EXPLAINED. 
A first introduction to the study of the Locomo- 
tive Engine, thelr Design, Construction and Erec- 
tion, with a short catechism. 26 illustrations, 250. 

ACETYLENE GAS, HOW TO MAKE AND USE 
ГГ. A practical handbook onethe uses of Acetvlene 
Gas, sultable apparatus for its zenerntlon, hints on 
fitting up, ete, 24 illustrations. Price, 260, 

JOINT WIPING. | Practical hints on, for begin- 
nera in plumbinz, deseribing in detall the various 
operations and fully illustrating them from actual 
work. Price, 25c, 

WOODWORK JOINTS, How to make and 
Where to use them.  Alortise and tenon joints, lap 
joints, dovetall joints, glue jolnts, scarfing joints, 
rireular work, with 137 illustrations, Price, 25е, 

DIAGRAM OF THE CORLISS ENGINE. А 
large engraving giving full particulars. Explanation 
of firures. 18х19 in, Price, Д2 с, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained: New and original draw- 
ings comprising Alarms, Annuneclators, Automobiles, 
Bells, Dynamos, Gas Lighting, Motors, Storage Hi. t- 
teries, Street Railways, Telephone, Telegraph, Wire- 
less Telegraphy. By Norman Schnelder, 250, 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED, 


- stitute, Chicago, 


HOW TO INSTALL ELECTRIC BELLS, AN- 
NUNCIATOHS AND ALARMS, including Batterles, 
Wires and Wirlng, Circuits, Bushes, Bells, Burglar 
Alarms, Fire Alarms, Thermostats, .Annunclators, 
and the Location and HRemedying of Troubles, By 


Normal Sehueldler. Price, fhe, 


MISCELLANEOUS 


ELEMENTARY FORGE PRACTICE, Br John 
Lord Bacon, Instructor in Forge Work, Lewis In- 
262 pages. Cloth, Price, $1.50. 
Contents: General description of forge and tools; 
welding, calculation of stock for bent shapes; up- 
setting, drawing out and bending: almple forged 
work; calculation of stock and making of general 
forging; steam hammer work; duplicate work; man- 
ufacture of iron and steel; tool-steel work; tool 
forging and tempering: miscellaneous work: tables, 

LOCOMOTIVE OPERATION. By G. A. Hen- 
derson. 546 pages; illustrations, Cloth. Price, 
$3.50. The object of thls work is to give a com- 
plete and systematic discussion of the theory and 
practice of locomotive operation with the results 
necomplished and the effect of the action upon the 
various parts, 5s well as the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere manipula- 
tlon of the machine, The order of contents Is: 
Inertia, steam action, resistance, slipping, braking, 
steam eapacitv, hauling capaclty, water cConsump- 
tion, fuel consumption, 

TEXT ROOK ON ROOFS. By Mansfield Merri- 
man. Part I. /Sixth edition rewritten and enlarged. 
526 pages; illustrations. Cloth, Price, $2.50. The 
contents inelude treatises on stresses in roof trüssesa, 
highway bridge trusses, railroad bridge trusses, 
mlseellancous trusses, deflection and internal work, 
historical and critical notes, 


WIRELESS TELEGRAPHY. By <A. Frederick 
Collins, 600 pages; Illustrations, Cloth Price, 
ЄЗ. Describes the history, theory and practice of 
wireless telegraphy in a war to rouse the enthusi- 
fem of the layman, as well as the professlonal, <A 
happy regard for detalls and minor points makes 
the whole a remarkably clear and interesting ас- 
count of the Sclenee, 

MODERN ELECTRICITY. Br Henry and Hora, 
S55 pages; 150 illustrations, Cloth Price, $1. 
Thoroughly accurate and scientific in its explana- 
tlon of X-rays, wireless telegraphy, radium, trans- 
mission and distribution, power  statlong, wiring, 
and written in ulain English, An essentially pric- 
tical handbook for students, apprentices and elec- 
trical engineers, 

ARITHMETIC SELF TAUGHT. Br Bpangen- 
bere. 228 pages. Price, 550. Undoubtedly the best 
book published for students of arithmetic. Do not 
despair because through neglect you have forgotten 
what you once knew about this branch of math- 
emuties This new method requires no teacher. 

YOUNG ENGINEER'S GUIDE. New edition re- 
vised nnd enlarged. 254 pages; Illustrations. Price, 
$1. Covers the entire subject of care, management, 
operation, repairing, engineer's license and various 
wints of equal Importance, and is endorsed by lead- 
Ing engineers in all parts of the corotry. 

HOW TO RUN ENGINES AND BROILERS. Бу 
E. P. Watson: illustrated. Price, $1. Written In 
plain language and well adapted for use as a text- 
book by, the engineer and boller maker, 

MODERN COTTAGE ARCHITECTURE Б 
М. B. Adams. Large quarto: 79 pages; Illustrated. 
Cloth. Price, $4.50, Contains an introductory €s- 
вау оп cottage building and notes on the subjects, 
illustrated from works of well known architects. 

UNTECNICAL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas, 90 pages. Cloth. 
Price, $1. Contents: The characteristics and con- 
ditions of the technical progress of the nineteenth 
century; the development of American mining and 
metallurgy and the equipments of a tralning school; 
wastes in mining and metallurgy. 
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A STRONG ARGUMENT BUT NO PICTURES—READ IT 


Tie Phillips Seven Powers in One 
—DUPLEX GASOLINE FARM MOTOR— 


Can be used on the farm for any work a farmer has to do 


He doesn't have to call in his neighbors to grind hia feed, cut hle enellage or fodder, nelther does 
he have to run a GHEAT Blo В H. P. ENGINE to pump water and run his cream separator that only 
tikes 11; H. P.: he can't afford to do this; И takes too much gasoline. 

Every farmer needs an 8 horse power engine at ofttimes and only about 2 horse power most of the 
time, Most farmers can't afford to put so much money in a big engine, and so limp along With А 
2 of J horse power engine when they would really like an * horse power, and if they could get 


A First-Class 8 H. P. That Does Not Cost Any More Than the Common 4 Н. P Engine to Buy 


and one that would RUM ON AS LITTLE GASOLINE AS ANY SMALL ENGINE when doling a small 
engine's work; one that the farmer could use anywhere and any place that any 2, 3, 4, 5, 6, T or 8 
horse power engine could be used, elther as à mounted engine or as a seml-portable, of a stationary, om 
a foundation, or as а marine engine, if desired—I say, if the farmer could get ALL THIS IN ONE, 
providing the engine was as simple and durable as the old fashioned kind, that he would then have 
Just the ideal farm power. The WONDERFUL PHILLIPS FARM MOTOR Is all this and more, 


Let Us Tell You Nore About It. Write for Circular No. 23 


PHILLIPS MOTOR WORKS, 415 Tacoma Bldg., CHICAGO, ILL. 


Correspondence solicited regarding complete marine motor outfits; also automobile motors, transmissions, etc. 


tee ee EERE EET 


LI 


Manufacturers for 


We have the best equipped plant in the United States for EXPERI- 
MENTAL МОКЕ, MODELS, METAL SPECIALTIES of all kinds, 


Dur line of work is essentially special, as we 


Manufacture to Order for Others 


Shipments made direct to customers of our clients. Use of sales de- 
partment lent, if desired. All facilities for boxing, shipping, etc. 


SEND FOR BOOKLET contalning full information cf our method of doing business. 


he AMERICAN SPECIALTY CO., Harvard, Ill. | 
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MOTORCYCLE SIDE CAR 


Ingenious Runabout for City Streets or Country Roads-- 
Makes 35 Miles an Hour--Will Carry 400 Lbs. 


—————Á— s Á— 


The motorerele side car is enleulnted to 
meet the wants of that large number of 
people who have use for п motor vehicle, 
lut who cannot afford the more expensive 
machines: also for doctors and business men 
who have more or less running around the 
city where better time ean be made with 
the small vehicle. 


The motorcycle side car 


is the intermediate carringe between the 
motorevele and the automobile, though cost- 
ing only n little: more than the former ani 
only one-third the price of the cheapest au- 
tomohiles. 

The machine illustrated weighs 175 П, 
and will carry a load of passengers or 
freight up to nearly 400 Ibs, The gasoline 


Solid Comfort in the Motorcycle Side Seat Car---5t. Croix Johnston, Motorcycle Racer, Driving; 
1. Н. Whipple, Motorcycle Expert. in Side Car 
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Chicago [lotorcyvele Club Starting on 100-Mile Run 


Side Car Detached 


engine is of Z!4 h. p. und makes 2,500 revotu- 
tions per minute, Ао the entire welght 
is enrried on the rear driving wheel, which 
is made stronger than the others. Tle front 
ай side wheels are idlers. A gasoline sup- 
ply for 60 miles is carried; the machine will 
cover 30 miles an hour on fairly level roads, 
nnd is alsa n wood hill climber, 

The rear axle is hollow and telescopes. 
This enables /the operator to redure 118 
wheel range to the smallest limit for city 
use, S0 as to wind in and out among other 
velücles nnd take advantage cf small open- 
ings where larger machines would le 
hlocked. When out on country highways 
the axle draws out to conform to the two 
triveled paths. The change is made in а 
ишеп by means of a set serew, The 
wheels are 28 in. diameter, pneumatic; the 
engine is air cooled and started with the 
pedals, An effective brake is shown on the 
forward wheel in front of the fork, The 
drive is a sprocket chain, but avoids the 
disagreeable vibration heretofore inciden to 
sprocket chains by use of a special friction 
clamp: this saves the tension of a rope 
drive, but preserves its good qualities with 
the obvious advantages of the sprocket. 

The side seat is carried on two elliptic 
aprings, which, with pneumatic tires, gives 
very easy riding even at high speed. When 


Side Car Attached 


+0 
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desired, the "side car" can be detached and 
the machine used as an ordinary motor- 
evele, How this is done is shown In the 
cut. The motorcycle side car is thus far 
the nearest approach to the low priced auto- 
mobile whith the newspapers heralded two 
Yeurs ago йв in process of invention by 
Thomas Edison, but which did noi mate- 
rialize. 

The motorcycle side cor is already fre- 
quently seen on the boulevards and in the 
parks and bids fair to be тегу popular. 

— —dr— ——— 


DIFFICULT PIECE OF CONSTRUC- 
TION WORK 


How to get into position the immense gen- 
erators used in some water power plants has 
heen a problem which has taxed the re- 
sources of many an expert engineer to the 
limit. The Electric Journal tells about one 
of these eases in the state of Maine, where 
is was found necessary to place the mn- 
chinery first and then build the power house 
to contain it, later. The illustration shows 
the revolving field of a 400-k. w. genern- 
tor being lowered down the side of n cliff. 
The single piece weighed five tons, but the 
work was, in time, accomplished safely and 
satisfactorily. 


PURIFYING DRINKING WATER BY 
ELECTRICITY 


a 


Electricity may in time be used in every 


home for purifying drinking water. Ап 
electric discharge, taking place between 


two fliss tubes, one inside the other, whose 
surfaces facing each other are eonted with 
шей], develops ozone in the space between 
the tubes. Ozone kills zerms- and when 


sone «ирег menus of developing it las 
been devised, and п kitehen apparatus 
which can be connected with the current 


from electric light wires, lias been invent- 
єчї for this purpose, rtlie^ problem: of pure 
drinking water will lave been solved. A 
Frenchman is sith bx the Frankforter Um 
shan, to have inventel such an apparatus 
Which works successfully. 


This appnratus consists of n small closed 
box with s metal cover which is conduet- 
ory with the bottom, The box contains an 
ozone 4leveloper, an interrupter and a tin 
tube. The ozone passes through a cotton 
stopper which frees it of dust amd germs 
eontaineéd in the alr and then throuch the 
tin tuhe into the water with which it Is 
mixed, The action of the mixer enn be іп: 
terruptedl nt nny moment. The apparatus 
will purify 60 gal. of water per hour. 


Installed l"lachinery--Then Built Power House 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 


806 POPULAR MECHANICS 


CREMATION GAINING IN FAVOR 


Cremation as n means of disposing of 
imma n remains is gaining greatly in favor. 
Ойт illustration shows the machine by 


“The Ashes Weigh 5 Lbs" 
which the ashes of a cremated body are 
weighed aud an urn for containing them. 
The ashes weigh from 5 to 7 lb, amd from 
1o min. to 100 min. are occupied in the 
reduction. Recent English instructions in 
regard to cremation say that coffins to be 
burned should never be made of English 
elm, nor of oak: that they must not be 
painted or varnished, and the only metal 
that шау be used in them is a thin zinc 


lining. The charge for burning the re. 
mains, furnishing a simple urn for the 


ashes and three months’ storage, in Eng- 


land, is but $19. 


This device is Intended for open paddling 
canoes on which it is desired st times to 
curry one sail of an area of 40 to 50 sq. fta 


NEW CANOE LEEBOARDS. 


STANDARD А. M. L. ROAD DANGER 
SIGNAL. 

The American Motor League has adopted 

a standard danger sign ns shown in the il- 

lustration. The sign is about 2 ft, square, 


New Standard Sign 
The League will furnish free the stencils 
for painting the signal, which ean be done 
hy anyone in n few minutes, 

eee ee a  - ———- 


Objects of India rubber that have be- 
come ге may be replaced in a solution 
of l part of ammonia in 2 parts of water. 
In. half an hour the rubber will resume its 
pliahbilitv and elasticity. (шии тет, 
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passes, is 74 inch thick amd 4 Inches wide, 
and the cleat on the outer side is also 55 
inch. The boards are connected by a round 


Leeboards for Sailing Open Canoes 


says the Sporting Goods Dealer. А single: 
blade paddle is used to steer with. The 
boards are made of cherry, 28 in. long and 
115, in. wide nt the widest part. They will 
remain in place when either up or down. 
The upper part, through which the bar 


stick 116 inches in diameter. They are fast. 
ened to this stick by brass pins, one In each 
end, throngl holes bored between the boards 
proper and the elent. To complete the at- 
tachment to the boat, the crossbar is laid 
above the thwart and lashed to it. 


| 
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THE LARGEST FERRY-BOAT IN 
THE WORLD 


The “Solano,” the largest ferry-boat in 
the world, runs on the Sacramento river in 
California, between Port Costa and Benicia, 
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The train runs onto the “Solano,” which has 
four tracks for her entire length, and the 
vibration when crossing is so imperceptible 
that it frequently happens the passengers 
аге unaware of having been near any 
water, noting only that “the train made a 


The **Solano,'" the Largest Ferry-Bont in the World 


Her length is 407 ft.; beam, 65.5 ft.; depth 
of hold, 17.4 ft.: gross tonnage, 3,540; net, 
WD nominal h. р. 2,000. Length over all, 
425 ft.; beam, outside of guards and paddle 
wheels, 116 ft. The measurements first 
riven are the register mensurements, the 
length being taken inside the hull from stem 
to stern. She has projections on both ends 
conforming in shape to the slips and 4 sep- 
arate condensing engine for each of the two 
puddle wheels. Each engine in turn has 
two separate sets of boilers, eight in all, 
measuring 27 ft. 10 in. by Soft. G in. in di- 
umeter. The engine evlinders are 60 in. 
diameter, 11 ft. stroke. The. engine anil 
paddle on each sie being separate from 
those on the other, allows the frequent run- 
ning of one paddle ahead and the other 
astern іп making a landing. Since being 
launched in 1870 by the Southern Pacific К, 
R. at San Francisco, she has never been out 
of water with but one exception. This was 
necessitated only three or four years ago, by 
running on to submerged piles at high tide, 
in a fog, She is sheathed with very heavy 
copper, has ron continually in almost fresh 
water, it being only a little brackish, fresher 
in. winter. 

All overland passengers whose tickets 
read to San Francisco, cross at the point 
where the “Solano” is in service, unless 
coming hy war of Southern California. 


longer stop than usual a few stations 
back.” The same company that operates 
the "Solano" runs three moderniy equipped 
ferries between San Francisco and the cities 
Alameda, Berkeley and Oakland. 
a —— 


WAGON WHEEL HEIGHT STAND- 
| ARD ADOPTED 


An effort has been made for a long time 
to secure a standard of height for farm 
wagons. The National Wagon Manufar- 
turers’ Association have decided on a stand- 
ard, which will be furnished the trade as 
soon ns the shops can be adjusted. 

The following heights (mensured with- 
out tire) have been adopted as standard: 

Front wheels, 44 inches; rear wheels, 52 
inches. 

Front Wheels, 40 Inches; rear wheels, 48 
inelies, 

Front wheels, 40 inches; rear wheels, 44 
inches, 

Front wheels, 36 inches; rear wheels, 44 
inches. 

These heights possess every desirable ad- 
vantage In strength and ease of draft, also 
the same gears will interchange on three 
of the heights, 

Popular Mechanics five vears, $3, or for 
the remainder of your life $10. 
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PILING TIES ON THE SANTA FE 


' Piling rallroad ties has been reduced to 
а science on the Santa Fe railroad, From 
one end of the road to the other the thou- 
sands of piles of ties along the track and 
at stations are all in accordance with def. 
inite rules and for a specific reason. The 
illustrations from the Railway Review show 


a 
| La 


Solid File. 
(For Cypress. Ties. Daly.) 


the seven methods of piling ties, and also 
one for poles, 

Few people would think there was any 
advantage in laying a tie a certain side up, 
for instance. Fig. 9 indicates how sawed 
ties must be placed and the reason is olb- 
vious in that when properly laid the grain 
of the wood sheds rain better than other: 
wise, It will be noticed that in no instance 
are more than two ties allowed to touch 
the zround. Other rules require piles of 
ties to be placed out of the way of run- 
ning water during storms, and grass must 
not be allowed to grow within several feet 
of the pile, nor must deeayed wool of any 
kind come in contact with the pile. 


` Filing and Poles. 
(Reverse Ваа aed Тара la Eich Course.) 


Scientifically Piled Ties 


All these things, while apparently insig- 
nificant in the case of a few Individual ties, 
mean the loss or saving of many thon- 
sands of dollars in the course of a year. 

— 2 — 


WHITE MICE ON SUBMARINES 


Every British submarine las, as apart 
of its crew, three white mice which draw 
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a shilling n week pay and are given fuil 
naval rations, The mice are placed in a 
елке near the gasoline tanks and if there 
is any leakage, their sensitive olfactory 
nerves detect it at once and they begin 
«пея кіп. The crew make great pets of 
the rodents, and also draw the mice’s pay 


and rations and divide it among them- 
selves, 


The Southern California melon crop this 
vear is extremely large. Cold storage ware- 
huses have been built at many shipping 
points, where the fruits nre cooled to about 
52° F, before loading into refrigerator cars 
for sbipment. 
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WIRELESS DID NOT WORK 


The big Cunarder "Caronia" is equipped 
with a powerful Mareoni svireless appara- 
tus, but when she grounded on Flynn's 
Knoll recently, she was unable to commu- 
niente by this means. 

The steamer “Deutschland” when ground- 
ei several months ago, experienced the same 
difficulty. It is suggested that the tal] steel 
buildings on the lower end of Manhattan 
Island deflected the electric currents. Tt 
seems that there still are problems to solve 
before n perfect manipulation of wireless, 
under all conditions, is possible. 
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VESSEL BLOWN UP IN CHICAGO 
RIVER 


Explosion Takes Place in Business District--- 
Thousands Witness Spectacle 

Ah old vessel that after sixty vents) sert- 
ice on Lake Michigan sank in the Chicago 
river aml had laid there three years was 
blown up a few days azo in order to cet her 
out of the way of the large liners that pass 
up and down the stream, An attempt was 
made to tow the “Winslow out into the lake 
before blowing her up, but hen she reached 
the middle of the river she sank and could 


"Water and Wreckage Were Blown 50 Feet into the Air" 


RAILWAYS IN JAPAN 


Japan already operates 4,500 miles of 
steam railway, all under; government reg- 
ulation, with 1,344 miles owned and oper: 
ated by the government. These roids are 
capitalized for $57,706 and bonded for $10, 
794 per mile, against an average in the 
United States of. $30,719 of stock and $32, 
494 of bonds, per mile. The gross enrn- 
ings per mile in Japan are $12,780 against 
$9,301 here, while the net earnings per mile 
are $6,727 in Japan and only $2,887 in this 
conntry. 

Owing to the cheapness of labor Japa- 
nese ronds ean operate for 47.5 per cent of 
earnings; the average cost in the United 
States is 68.96 per cent of enrnings. 


nat be budged. Divers were seut down to 
puncture the vessels sides and she was 
loaded with dynamite in five different places. 
The explosion that followed blew her inte 
thousands of fragments, sending the water 
SO ft. Into the nir and affording vast enjoy- 
ment to the thousands of spectators wlio 
crowded the Dearborn and Clark street 
bridges. The explosion took place in one of 
the busiest districts, lined on either side 
with tall buildings, but apparently did no 
harm. 
na a a 

There were produced in the United 
States during 1004 a total of 117,065,421 
hhl, of crude petroleum, valued at $101, 
170,466, or an average of 864 cents per 
barrel, 
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LINE LOW STAND 
SWITCH STAND: To change the switch dt ds 
necessary to raise the handle or lever from iia 
present vertical position to a horizontal position 
before it ean be moved to the left, which action 
shifts the ewiteh-polnts, The lever ise the 


STANDARD MAIN 


pushed down until it oceuples the noteh shown, 


when the lever can be locked with a padlock, and 
the gwitch-polnts held firmly. 
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WRECK OF THE 18-HOUR 
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Maliciously Thtown--Or Was It 
"Sprung" by the Wheels 
of the Locomotive? 

Before the 18-hour racers had scarcely 
been Inaugurated the terrible «disaster on 
the Lake Shore concentrated 4be attention 
of the public on the undertaking. The Lake 
Shore route is 56 miles longer between Chi- 
спао ond New York than the Pennsylvania, 
but the extra distanee is probably fully off- 
set by its easier zrides/ amd freedom from 
curves Incident to the/mountuins of Pemi- 
&v|vania. 

The distance to be covered is 960.6 miles 
via Lake Shore, requiring an average speed 
of 53.66 miles per hour: and 904 miles, or an 
iverngze of 50.9 miles for the Pennsylvania, 
for ай 18-honur ron, But out of this must 
cone. several stops nml time lost on heavy 
grades, hence the actual running must iav. 
eraze-nraetieallv 60 miles an hour. But 60 
miles an hour is nothing new, and is ex- 
ceeded every day in the year on many 
roads for short spurts. and not infrequent- 
hover an entire division, The 10 per cent 
їп time saved over the Zü-hour run would 
seen to inerease the risk in at least some 
degree: a man walking Is less apt to sfulu- 
ble than one running as fast os he сап, 


STANDARD SPLIT SWITCH used on high speed mat 


would be called a “faclng-point" switch 


Poad this 


if trains moved from left to right of the illustration, 
It was such a ewltch that elde-tracked the filer and caused the wreck. 


lines On а 
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Wreck of the Lake Shore Flier, from Photograph taken the morning after the accident, Note 
position of Locomotive, which has completely turned around. 


In its issue previous to the accident the 
Railway Age said: “Looking at the prob- 
lem nns an operating possibllity, the prin- 
cipal question is one of organization, or. 
perhaps, it should be said, of organization 
amd facilities, * * The possibility is de- 
pendent partly upon easy grades nnd light 
curvature, but mere upon superior facili- 
ties, excellent administration to the minutest 
details, and esprit du corps. * * The 
alertness to save seconds that characterizes 
the operations of these 18-hour fiers puts 
io shame the sleepy dillydallying at way 
stations and junction’ points of the train 
service zgenerallyoon most lines * * Amil 
it may be remarked that, if an accident 
shall happen to one of the ‘fliers,’ it will 
he charged popularly to the high speel, 
even if that may have nothing to do with 
the cause," 

The real cause of the accident may never 
he known to the general public, It may be 
the switch was maliciously turned; it is 
possible It was left open through careless- 
ness, and not a few operating railroad men 
incline to the belief that one of the pilot 


wheels spread the switch As any one 
knows who has ever rode in the cab, a Ioco- 
motive at high speed has two motions in 
addition to that of advancing. There is the 
rolling motion from side to side znd, at fre- 
quent intervals, depending upon the condi- 
tion of the track, a pitch like a boat nt sen, 
This is caused by passing from п solid road 
bed to п less yielding one, or by passing 
over a joint in which the end of one rall is 
slightly higher thin that of the other. This 


causes the wheels to follow a parabolic 
eurve, which is shown in an exaggerated de- 
gree in the illustration. The flange of the 
wheel when in good condition is only 144 


-—B fo 
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in. deep by !4 in. thick, and if at the mo- 
ment of making the “jump” there should 
al&o occur the roll or oscillating motion it is 
easily understood how the wedge-like flange 
might fail to come down Inside the rail, but 
instead, fall on the top, or head of the rail. 
If, again, this should happen exactly at the 
moment of going on to a point switch, it 
is not dificult to comprebend what would 
be almost sure to happen. 

Some two-track ronds nare eliminating in 
every possible ease, switches in which the 
point is toward the oncoming train, and are 
using only a run-off switch, This, of course, 
necessitates n train passing the switeh anid 
then backing down to take the side track, 
but it provides a switch that Is practically 
just as safe ns main line. 

— diate 


COLORED WOOD FOR FURNITURE 


Colored woods arte now used for furni- 
ture, panels, doors, and for fitting ships 
and tramears. In 1901 an Austrian discov- 
ered a method of eoloring the wood when 


New Styles in Colored Chairs 


fresh, "The tree, having been eut while the 
sap is in action, is colored by forcing the 
ive, under heavy pressure, into the wood 
until it replaces the вар, Lengths of 13 ft, 
con be colored at one time, Beech, birch 
alder, maple, elm and basswood take the 


colors best and the gay colors look best 
when polished. The amount of waste 
makes the price comparatively high. 

-— LI AN 


WIRELESS ON MOVING TRAINS 


Interesting and successful experiments 
are being made by the Alton road in send- 
lng and receiving wireless messages by 
the De Forest system from its passenger 
trains between Chicago and Ste Louis. 

Signals were very weak while crossing 
the Merchant's Bridge over the/ Mississippi 
river on account of interference of the 
steel trusses, but where the track runs 
along the river the signals increased in 
strength remarkably, > Another phenome- 
non was that better results were obtained 
when the train was at right angles to the 
sending station. Several trains will im- 
mediately be equipped for communication 
with stations now located at Chicago, 
Springheld and St. Louis, 

eR HR 0 


LOCATING FISH BY TELEPHONE 


A-mierophone enclosed in a hermetically 
senicd steel box, towed overboard and con- 
nected with a telephone on a ship, is the 
device by which a Norwegian proposes to be 
apprised of the presence of fish and of 
their number and kind. Herrings or small 
fish in large numbers make a whistling 
sound, codfish a howling nolse and the 
microphone is expected to gather and 
transmit these sounds. 

ee ——— 


WATER POWER FOR ELECTRIC 
ENERGY 


ыы] 


The amount of water power utilized liia 
been estimated to be 1,500,091 horsepower in 
round numbers, The United States uses tlie 
larzest amount, mainly on aceount of the 
employment of the power of Niagara Falls, 
which also secures second place to Canadi. 
In round numbers in the United States about 
пим) horsepower of electric energy is ide- 
rived from water power: in Canada, 250,000: 
In Italy about 200,000; in France, 160,000; in 
Switzerland, 135,000; in Germany, $1,000; in 
Sweden, 71,000, and in other countries lesser 
amounts. As these statistics ure undoubted- 
ly incomplete, the aggregate water power 
utilized for electric energy in the world is 
probably 2,000,000 horsepower, which is 
about twice the steam power used in Eng- 
land and Ireland combined. 
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SUBMARINE SOUND SIGNALING 


Vessels Warned Against Disaster--Sounds Originating Miles Away Received 
-.May Become Important in Warfare 


Water, ever inwvariable in density, las 
heen found to be the most trustworthy me- 
dium for conveying sound signals to ships 
in danger of golng ashore or of colliding 
with other vessels in ä fog. Air signals, 
experimented with and used for so long, are 
unreliable, because the density of the air 
varies, and the price of failure is too grent 
for risk. Sound travels through water with- 
out divergence and with four times the ve- 
locity that it does in air. The result of this 
discovery, which was made by Professor 
Lucien I. Blake, now Professor of Physics 
in Kansas University, is a system by which 
n ship ean locate n bell-buov or a vessel 
many knots distant, the latter by means of 
the sound made by Its screws. 

Mr. A. Т. Mundy, of Boston, Mass, while 
experimenting, discovered that if a tumbler 
filled with a solution were placed inside and 
against an empty iron kettle floating in a 
tank of Water, the bell sound In the water 
of the tank could be readily taken out of 
the solution in the tumbler by means of a 


Plan of Signaling System 


microphone immersed in it, says the Ship- 
ping World, London. Hitherto the mistake 
of trving to collect the sounds by towing 
the apparatus overboard had been made, but 


the direction of the sounds could not be de- 
termined in this war. In the System as it 
is now perfected and installed on трапу ves. 
sels, two tanks filled with s. selution of 
greater density than кеп water are attached 


Tank Enclosing Microphone 


to the inside skin of n vessel below the 
witerline, one being placed at certain fixed 
points aft and the other at certain fixed 
points above the keel A microphone en- 
elosed in a suspended watertizht cose is 
wholly immersed in the solution In the tank. 
One tank transmits the sounds it collects 
to the receivers in the pilot louse, and the 
microphones of both tanks are connected 
by wires to the receiver in the wheel house, 
The bell sound on the port side ean be com- 
pared with that on the starboard side hy 
merely turing a switch and thus the 
source of danger can be immediately lo- 
cated. Officers on ships using this system 
ure able to locate a submarine bell within 
one-eighth of a рої. 

The transmitters are adapted to receive 
sounds of high pitch, as it was determined 
hy experiment in the open ocean that a bell 
with a lip or “sound bowl" several inches 
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thick and with a high musical note, cave 
the best carrying note in the water. А 
8,000-10, bell on the end of a 1,500-ft. cable, 
60 ft. from the sea surface, and 50 ft. above 
the floor of the ocean was kept in operation 
in an exposed position on the Atlantic coast 
for one year in these tests. A very small 


aoa Lm». 


Type of Bells Used 


bell of this kind could be heard 16 knots 
away. With the arrangement described, the 
microphones gather submarine bell notes 
ind sounds of steamer screws so that they 
con be distinguished from other sounds. 

some of the largest and swiftest ocean 
steamers are equipped with the system: the 
United States navy has given it great nt- 
tention. Experiments in locating submarine 
nnd torpedo boats by this means were made 
at Newport. These vessels could be heard 
for a long distance, and it is possible. that 
the system will become important in resist- 
ing submarine attacks in warfare. "Two 
bella on the Nova Scotia coast can be heard 
at п distance of five miles and the Canadian 
department of marine has contracted for 
the installation of the receiving apparatus 
on thirteen vessels, 


— «n (a( ga Эһ Е 
JAPANESE TELEGRAPH WITH 
FIGURES 


As the Japanese have no alphabet, every 
word in their written, language being rep- 
resented by its own character, they have 
contrived n nnique system for use in tel- 
egraphy. The gorernment has compiled a 
dictionary of 10,000 words commonly used 
and to each word is allotted a figure from 
one up to 9,999, The telegraph operator 
assigns the proper fizure to each word of 
4 message to be sent and then transmits 
the figures by the Morse eode. At the 
other end of the line the message is trans- 
lated by the aid of one of the government 
dictionaries, 
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KNOTS USED IN WEAVING 
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In manufacturing cloth, the yarn is most 
liable to break when it is being wound 
from any of its preliminary forms on to 
warpers' bobbins, savs Technics, London. 
Fig. 1 shows the winders or spoolers knot 
Which is used to the the threads in these 
instances. The knot is shown before tight- 
ening. The knots are an important factor 
in the quality of the cloth and sometimes 
the winders are paid a higher rate to use 
the weaver’s knot shown nt Fig. 2. This 
knot is very secure and after it is tied the 
ends are clipped short, making a neater 
appearance, 

Sometimes n mechanical knotter (Fig. 3) 
is used. This consists of a piece of steel 
wire, one end of which forms a hook that 
is sharpened on the inside to form a eut- 
ting edge. The wire is bent so as to bring 
the hooked and stralght ends together and 
is fixed in ль handle of wood or has one of 
white metal ‘moulded upon it. The device 


does not tie the knot and eut off the ends 
Automatically, but is convenient as a band- 
tool for the operative and helps him keep 
rhe short tail-end&s of a uniform length, 
———— B 

A remarkable gas well has been discort- 
ered at Yamachiche, Quebec, it is reported. 
Ihe boring had reached a depth of 230 ft. 
when а flow of gas, salt water, sand and 
rocks shot Into the air to a height of 200 
ft, forcing drill, derricks and trappings out 
of the well. Work on the well was stopped 
temporarily. 
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MOTOR POLICE PATROL WAGON 


Police departments are getting the motor 
fever, and already several patrol wagons 
are in service whieh are motor propelled. 
The illustration shows a wagon which the 
Motor Age says welghs 4,500 pounds and 
has a low body with heavy brass railing 
on either side and a broad rear step, the 
entrance being from the rear. The opera- 
tor'a seat occupies but a small portion of 
the vehicle, leaving practically three-quar- 
ters of the body accommodation for carry- 
ing purposes. All operating devices лге 
closely centered around the operator. In 
front of him is the inclining steering wheel 
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HOW AUTOS RAISE THE DUST 


Largely Due to the Form of Construction ol the 
Car Body 


a 


It appears that motor cars abroad are no 
better behaved in the matter of raising 
dust, than with us. Here it is simply de- 
clared a nuisance: there the, cause has 
been made a sclentific study, the results of 
which are published in the London Engi- 
neer, from which we condense the follow- 
Ing: 

If air were a perfect gas there would 
he little or no dust. Nothing would re- 
main suspended in the atmosphere that 
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“This Vehicle Accommodates Twenty-Four Men" 


column, at his right the change speed and 
emergency brake levers, at his left a 9-1п. 
reflector searchlight with generator and 
pedals in the footboard. “The vehicle ac- 
commoalates 24 men, 16-in the main body 
on the side seat, 2 on the front seat beside 
the driver, 2 on the rear step and 2 on the 
running board at eaeh side. On the ales 
are large lockers for,carrying such neces- 
saries ns stretehers, medicine chest, coats 
and blankets. 

Ten wiles of the Pittsburg, Bessemer & 
Lake Erie R. Б. will be laid with steel ties 
in à test of their value in comparison with 
wooden tiles. The road has ordered 2,100 
tons of the ties. 

— D —————— 

Berlin's telephone system has 60.683 sub- 
seribers and connections, 15,000 of which are 
branch connections. It is said to be the 
largest system in the world. 


had a greater specific weight than alr. 
Just as a feather and a sovereign fall at 
the same velocity through a vacuum, so in 
frictionless nir the dust raised from a road 
would return instantly to the ground. 
Furthermore it is not clear that any dust 
could be raised at all. In dealing with the 
question at issue, we have first to consider 
the effect of a vehicle on the air, and then 
the effect of the air on the dust. 

Let us suppose that a fan made like а 
paddle-wheel of a steamer, is caused to re- 
volve high above the surface of a dusty 
road: no effect will be produced. Let, now, 
the fan axis be gradually lowered, and it 
will be seen that as it approaches the road 
surface it will begin to raise the dust, and 
the nearer it Is to the road the thicker 
wil be the dust cloud. If for the fan we 
substitute a board supported at each end 
on wheels running on а gantry over the 
road, it will be found that the board will 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 


S16 POPULAR MECHANICS 


raise the dust in front of it, and that this 
dust wil be dragged after it in a cloud 
by the eddy action of the alr following the 
moving board. The front of the column of 
air set in horizontal inovemnent is much 
larger than the board, Many of our read- 
ers have, no doubt, seen Professor Boys 
wonderful photographs of a bullet in fight, 
nnd will remember that the projectile car- 
ries with it a volume of air apparently 
¿linging to it, Which passes through the at- 
mosphere and sets some of it in motion at 
я comparatively slow speed. Every object 
moving through the atmosphere sets up 
currents in it—for the most part by indue- 
tion due to the friction of the molecules on 
eich other, or to what is known, in other 
words, as the viscosity of the gas., АП this 
may appear very elementary, but it is con- 
stuntiy forgotten; and whether it is or not, 
the facts seem to be usually disregarded 
һу the designers of motor When 
they lave provided what are known as 
torpedo heads for racing cars they appear 
to think that they liave done everything. 

Many persons suppose that a current of 
nir runs like a river under a ear in the 
direction opposite to. that in which it is 
proceeding: when the cur is running, wind 
is felt "blowing" on the face, and it is 
taken for granted that it ts blowing all 
round the саг. Of course it is doing notli- 
ing of the kind, unless the ear is proceed- 
ine against a hend wind. We are ussumu- 
ing, bowever, that the day is quite enlm, 
and the speed, sav, twenty miles an hour; 
then the subjective or physiological effect 
is the same as though the motorist stool 
still and the wind blew. There is in e@lfect 
no rush of air backwards under the eur to 
raise the dust. In reality there ijs 3 rush 
of air forwards, or in the same Alirection 
as that in which the ear ТЕ. moving, and 
this is, apart from the wheels, the princi- 
pal dust-raising factor, Lei it be kept con- 
stantly in mind that if air were visible we 
should see the motor eur accompanied and 
«urrounded ivy What, for want of a better 
term, we may call a nebula, The volume 
and the velocity of the nebula nugments 
with that of the ear in some at present un- 
Known гай There is reason to believe 
that onee a certaln speed is renched, there 
is no further angmentation in volume, But 
the faet has no interest for the motor car 
builder, for the critieal speed is петер 
reached on a highway. 

The first part of the problem set before 
the builder is to ascertain what form tlie 


LIIS, 


vehicle should have that will give the min- 
imum volume and velocity to the body of 
air traveling with it. Probably a parabolic 
cylinder of some kind would be the best; 
but no food purpose will be served by bas: 
ing deductions on the performance of 
forms which cannot be given to motor cars, 
Again, it is not clear that the upper por- 
tion of a cur has any great effect, for the 
ише reason that the rotuting Ian uen: 
tioned above will not much disturb dust 
while some feet over it. It is the lower 
part of the car—the chassis, in. fact—on 
which attention may be concentrated with 
most profit; and so far it may be taken as 
proved that the higher the bottom of the 
car is above the road, and the smoother 
the surface, the Jess will Ае the dust-rais- 
ing power of the cur, Several months ago 
the Automobile Club onndertook and carried 
out a series of Interesting experiments on 
a specially prepared track at the Crystal 
Palace. Stive or mill dust was laid down 
оп а track, amd cars of various forms were 
run over this track at various speeds, and 
the result photographed. The broad con- 
clusion was that ears with flat, smooth bot- 
tonis nearer to the ground st the front 
than at. the back raised very little «dust, 
The placing of a flat leather sheet under 
a chassis converted a very bad car into a 
very коой one as far as dust was con. 
cerned The Crystal Palace experiments 
went to show that a ensing further from 
the zround at the back than the front gives 
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the best results. Figs. 1, 2, and 3 show 
three forms of easing under a enr moving 
in the direction of the arrow, Fig. 2 is the 
best nnd Fig, 3 the worst. It Is not, how- 
ever, impossible that still better results 
would be obtained by making the lower 
surface in Fig. 2 curved as in Fig. 4, пя 
being less likely to maintain the “drag” on 
the air which does the mischief, 
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THE GAS ENGINE AND NAVIGATION 


Engines Up to One Thousand Horsepower Now Practical in Marine Service--- 
Greater Speed Gained---Economy of Space---Small Expense 
-.-High Efficiency Attained 


The use of the gas engine in navigation 
has, within the present year, become во 
promising that several prominent authori- 
ties, among them Dr. Alfred Gradenwitz of 
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Fig. 1. 


Berlin, predicts that in time river traffic, 
with all its old life amd bustle, will be re- 
sumed, That the river towns that fell into 
an hundred years’ sleep when the steam 
railways began to threnl the continent, will 
reawaken aml be claimed by the powerful 
Princee-of Commerce and that the water- 
waya wil become the formidable compet: 
Itors of the railwiirs, 

This significant promise пах sprung to life 
һу an efficient adaptation of the gas engine 
and producer to the peculiar requirements 


Herr «Emil 
The 


wade hy 
Germany, 


WEY iC, 
Frankfort, 


of marine 
Capitaine, оГ 


result is a plant fitted in every Way to com 
pete with 


the marine steam engine up to 
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Herr Emil Capitaine's Plant 


outputs of 1,000 brake horsepower, or, in 


ense of twin screw, 2000 eleetrie horsepower, 


ita cost of about 2 cents per running hour 
for a 10-hp. plant. 


Of Herr Capitaine's plant the producer 
gas Installation is most important., This 
consists of a large drum (Fig. 1) lined 


with firebrick to a depth of four feet, In 
the space above this drum is a water res- 
ervolr. Coal is fed in at the top of the 
drum, antomatically, until the space with- 
in is entirely filled. The fire is then started 
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And steam raised in the reservolr, pusses 
down tube A B, Fig, 1, and is directed on 
to the grate by means of a blowpipe; sim- 
ultaneously n current of air is 
The steam and air strike 2 ring of incan-. 
descent coal that has formed around the 
elge of the dished plate that forms the 
grate. This plate is a little below the brick- 
lined drum, and its height is regulated by 
ii rack and pinion worked br а lever 
mounted on a quadrant, The gas thus 
formed is of such high temperature that 
it is necessary for it to pass through a 
eooler and then a serubber to clean i£ of 
any forelgn particles before passing on to 
the motor for use aas fuel The cooler 
through which the gas passes consists 0f a 
drum of small diameter, at the top of which 
the gas passes round a flat. cooling coil 
through which a spray of water is passed. 

The gas is purified by a Jet of/ water and 
then, clean and cooled, passes throwgh 
baffles nt the bottom of the dram аи] is 
conveyed to a centrifugal drier and is then 
rendy for use in the motor. 

The body of the motor nsed in Herr Can- 
!Itaine's plant is of sheet iron, In order to 
obtain the minimum Weight with max- 
imum strength. A two-cyele 30-hip.. engine 
and gas generator of this type occupies a 
space 714 ft, long by 315 ft. wide by 314 ft. 
high and weighs two and three-fourths 
tons. The evylinders are 8.27 in, in dinm- 
eter, stroke 11.02 in. normal speed 200 r. 
р. m. The motor is started by compressed 
nir. <A four-eyele, 600 hp. plant is being 
installed on a large commercial craft for 


injected. 


Proposed Gas Engine Installation for Warships 


demonstration purposes, Herr Capitaine lias 
a launch equipped with one of these engines, 
niso. 

It is вй to be improbable that a higher 
efficieney. than 16 per cent will ever be oli- 
tained with marine steam engines (recipro- 
cutinz or turbines). The very bulk of the 
сой necessarily carried in steam navigi- 
tion, imposes large dimensions In vessels. 
The radius of actlon of à warship would be 
doubled in value if only one-half the 
amount of coal usually carried would 
suffice, declares Dr. Gradeuwitz. A perfect 
utilization of fuel is hardly to be overesti- 
mated. The small quantity of fuel re- 
quired for the gas producer and the ШИП 
efficiency obtained brings the new gas 
pant the nearest to the ideal for the con- 
ditions of anything yet tried. And, al- 
though Herr Capitaine’s plant is adapted 
only to vessels requiring up to 1,000 hp. 
because of greater stroke and larger recip- 
rocating masses, such as piston and con- 
necting rods, required, the foundation is 
laid and the question now lies only in 
adapting these parts to work in less space, 
Anthracite coul must be used for the gas 
engine, it is true, but the amount required 
is so small, that the operating expense is 
materially less than in a steam engine cf 
equivalent horsepower; the speed it Is pos- 
sible to attain with the gus engine is con- 
siderably higher and in its present devel- 
opment the plant is admirably adapted to 
the requirements of tugs, barges and large 
кліпа vessels, meaning a saving in mil- 
lions of dollars of coal. 
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ELECTRIC TRAIN BULLETINS 


An ingenious electric train bulletin has 
been installed by the Chicago & Alton Rail- 
way Co. in a number of its stations and 
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in some of the principal hotels in cltles 
and towns through which its traius run. 
The device resembles a clock in  appear- 
ance, п land moves on a dial and inili- 
cates whether the train Is on time, or if 
not, how many hours or minutes it is late, 
All these bulletins in one town act slmul- 
taneously and indicate the same fact. The 
operator at the station controls them all, 
using a device similar to n telegrapl instru- 
ment controlled by a telegraph key. 
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NEW TYPE FREIGHT CAR WHEEL 


This wheel is called the “Bracket Arch” 
enr wheel, uses a single web which ex- 
tends inward just back of the flange, and 
crossing outward meets the hub at the out: 
ward end. There are numerous reinfore- 
ing ribs extending from the hub and from 
the tread to this web, There is a large 


"Bracket Arch Car Wheel 
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amount of metal massed just back of the 
flange and the throat of the wheel, which 
it is said will permit а much more rapid 
dissipation of the heat caused by the fric- 
tion of the brake shoes, and also tends to 
largely increase the strength of the flange, 
a point in which there is evidently need 
of improvement. Another feature of this 
design is that by the use of a single web 
it is possible to inspect the wheel, more 
thoroughly at the hub than is possible with 
the usual double web, 

The Rallway Review suüyS: “A wheel of 
this design takes but half the time and 
pouring that a double-plate wheel requires, 
which presents the possibility of a much 
better chill.” 


"— 


AUTO SPRING TO REDUCE SHOCK 


A French concern has brought out a new 
spring which is said to greatly reduce the 
shock produced by a heavy automobile 
passing over an obstacle or along rough 
ronds. The, Motor News says the device 
consists of a short two-leaf spring of pe- 


FRENCH SUPPLEMENTAL SPRING LEAF. 


A, Main spring without damper 
spring alon one. 


spring. 
С, Damper spring fitt 
"spring but not drawn down. 


pnng drawn into SECO main spring. — 


, Damper 
io ma main 


culiar form clipped to the concave side of 
the regular semi-elliptic spring so that the 
auxiliary spring exerts its effort in n di- 
rection opposite to that of the main spring, 
thus checking the upward thrust of the 
latter after sudden and violent compres. 
sion occurs. 
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THREE HUNDRED SUN POWER 


Medical Apparatus Which Concentrates the Sun's 
Rays Without Producing Heat 


— = 
—— 


The virtue of pure, undagdulterated sum- 
light is as old as the first place upon which 
tlie sun ever shone, and medical experts in 
these days are using various light treat- 


Mirrors for Concentrating Light 


ments for numerous Ailments with con- 
stantly increasing success. Dr. J. W. Kime, 
in the Journal of the American Medical 
Association, gives ап interesting descrip- 
tion of his latest apparatus for concentrate 
ing i inrge aren of sunlight upon a simal 
Held, but without burning, The doctor 
gU YS: 

During the past six years in whieclvl 
have nsule use of light in the treatment 
of tuberculosis in its various forms, T- have 
constantly felt the need of п much snore 
intense light than any that has yet been 
produced. 

| believe that it js impossible to obtain 
и light from any souree, except the sun, 
that is sufficiently powerful te neecomplish 
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What we desire in this direction. The 
electric are ight is exceedingly limited, 


but, with the sun as our source of supply, 
the amount of light is unlimited, aml that 
Which we may utilize depends wholly on 
the size and construction of the apparatus 
usel to gather up the light. 

The illustration shows the mirror. which 
[ now use and the relative proportion of 
one now nearing completion, ^ The smaller 
is three feet in diameter and contains an 
птеп of seven square feet, while the larger 
has a dinmeter of ten feet amd contains an 
area of 78 square feet. [t 18980 constructed 
that all the light falling on the entire sur- 
face is concentrated on an area of oner- 
fourth of one square foot, In this manner, 
sunlight is piled wp. to/an intensity 300 
times that of ordinary’ sunshine, 

Such a light would ordinarily be accom- 
paniel by hest of corresponding intensity, 
Provision has here been made for the ab- 
sorption of this heat, leaving the light in 
its full.strenzth bx passing the concentrat- 
ed sunlight through 12 ins, of cold water 
whieh is Mowing through «a cooling tank 
with plaite-glass sides, 

ER 


AUTO DRAWS HORSE 


In the earlier days of antomobiles it was 
no unusual sight to see an auto come limp- 
ing back home drawn by a team of horses. 
The Automobile tells of a recent incident 
in Ohio where a farmer had a horse 
(йе while drawing his wagon to market. 
The farmer, desiring to take the dend 
horse home, had with help from sympa- 
thetic bystanders, loaded the animal into 
the wagon, just as an nuto came along. 
The owner, amused at the unusual occur- 
rence, offered to give the farmer a tow 
home, which was necepted, 


The Horseless Carrlage Taking the Horse Home 
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THE STRINGER TYPE COMPOSING 
AND CASTING MACHINE 


An English inventor named Gilbert- 
Stringer is putting on the market a mi- 
chine quite similar to 
the present linotype, but 
Which casts each letter 
separately. The princi- 
pal mlvantage over the 
ful line slug is that in 
corrections only one let- 
ter has to be inserted, 
and the time occupied 
ш making an entire slug 

= is saved. The improve- 
Fig. i. Matrix Went cin be adapted to 
the linotype or monotype machines. 

The same keyboard is used for bringing 
down the matrices which аге assembled 
loosely in the composing box. The die is 
maide on one side of the matrix instead of 
in the edge as with the linotype machine. 
The thickness of the body of the type to 
he cast is determined by à noteh which is 
shown at A in Fig. 1. Spacing and justi- 
cation ie accomplished by menns of 
wedges. After justification the complete 
line of matrices and wedges are moved to 
the left where the matrices one at a time 
are advanced to the mould. In Fig. 2 sev- 
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Fig. 2, ар ЧА of "Casting 
eral matrices have passed the mould, one 
matrix is in casting position and the re- 
mainder of the line are ready to come for- 
wild one at 3 time. As fast os cost each 
type letter is laid in its pince in the line 


in the same order as the matrices were 
assembled, and the completed line anto- 
matieally transferred to п galley, As high 


as 12,000 types have been cast In one hour, 
hut 6,000 to 7,000 is a good working aver- 
age, The mould is water cooled and can 
be touched by the hand without discom- 
fort, at any time. 
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IMPROVED ROCKET LIFE LINE 


Ап Euglish tuveutor gave an exhibition 
lust month to naval officers of an improved 


rocket-üring gear. By this devlee the 
rocket can be accurately aimed, anid al- 
though п short stick is used, the demon- 


Can Be Accurately Aimed 


stration showed some remarkable shots. 
The line is laid in a metal box annd so 
“flaked” that it cannot foul or kink. It is 


proposed to have the rocket-firing device 
carried on all vessels, ns frequently when 
п wreck occurs with the wind off shore 
the life saving crew have great difficulty 


in shooting a line out to the wreck. The 
illustration is from the Shipping World, 
London, 

“ЕЕС 


USE OF CONNING TOWERS ON 
WARSHIPS DOOMED 


The use of the КИНИП чур, ав ше cen- 


БОИ he discontinned. The Tops hte 
rendered Russinn vesgsel& nomanagenble by 
concentrating a heavy fire on the conning 
towers, An armor-protected space lower in 
the ship's structure may be substituted, 
The change will not only be made in new 
battleships to be built, but ships now in 
commission will be altered in this respect. 
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CARGOES UNLOAD THEMSELVES 


Sj m5 


System Involves Lifting Vessel Out of Water Bodily 
sssCheap and Speedy 


A London firm has something new in 
systems for unloading bulk cargoes from 
vessels, The firm proposes lifting the ves- 
sel bodily out of the water on to a pontoon 
by electrically driven pumps, then through 


openings in the sides of the vessel allowing 
the coal or ore to spout out by gravitation 
Into barges drawn up alongside. The lift- 
ing of the vessel, it is snid, could be ac- 
complished at little expense, 

The system involves the use of cargo 
vessels of special design, having ballast 
tanks that slope downwuards from the cen- 
ter of the hold, so that the eargo ean fall 
by gravitation through the doors in the 
side, which are double to insnre the safety 
of the vessel should one door become 
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damaged by contact with some submerged 
substance, 

The body of the pontoon is of the width 
of the vessel to be discharged so that 
barges can lie close alongside, says the 
Shipping World. Arms at both ends and 
towers hold the vessel and pontoon stable 
during the whole process. 

The great advantages of this system are 
eid to be lessened cost of discharging the 
cargo and an important decrease |n the 
time occupied. On the other hand, its one 
great disadvantage lies in thé- fact that 
there is no means of weighing the material 
discharged without taking "up too much 
time. This is а serious drawback where 
the cargo ls- grain, Dut, йя nt many ports, 
ore and coal cargoes are not weighed, the 
intake weight, less one or two per cent be- 
ing satisfactory to consignees, the system 


a 1 Cross Section of Pontoon 
2 Wessel on Pontoon 


wil probably come widely into use ns a 
cheap and speedy means of discharging 
«meli CHDPEUCS, 
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SAWS STUDDED WITH DIAMONDS 


(ine of the saw manufacturers is turn- 
ing out on a special order several saws 
Which will eost $1,000 each. These saws, 
which are circular, are for sawing stone, 
and instead of the usual teeth they are 
each fitted with 150 sockets into which is 
fastened a specin!I blank or tooth which 
projects 14 in. over the edge of the blade. 
In each tooth is fitted n black diamond. 
These diamonds are from the South Afri- 
ean mines and cost $6 each. The saws are 
from 60 to 75 In. diameter. 
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LARGEST FLOATING DOCK EVER BUILT 


Lifting Power 20,000 Tons--To be Towed from Baltimore, Md., to Cavite, 
Philippine Islands--Distance 14,000 Miles 


The dock dn the 
world, 
the Philippine Islands, was recently. Aonted 
and christened — "Dewey" ate Spaürrow's 
Point, Md. and on June 9 the gouge /struc- 
ture left Chesnpenke Bay on its 14;000-mile 
vøyäge around Cape Horn aml across the 
Pacific to Cavite, P. T. The, journey will 
occupy at least three months, às the cum- 
hersome dock can only ebe / towed very 
slowly, 

The dock is a complete navy rard which 
may be used for repairing «a vessel when 
n thousand miles from land just as well 
as when it is located in a harbor, It is 
equipped with a machine shop fitted up for 
making all ordinary repairs, has an elec- 
trie lizht. plant and n water distilling ñp- 
paratus eapableé of converting 2,500 gal. of 
salt water into fresh water for the boilers, 
daily It also has permanent quarters for 
nine offieers nnd twelve men. In construc- 
tion it i$ made up of three sections, each 
eomplete in itself, The two end sections 
nre arranged to slide under the center sec- 
tion when it is being docked. The bottom 


largest 


Соат ray at ihe rum um пшр 
The Cavite Dock. Now on its 14.000-Mile Voyage to the Philippines 

onting «rv 
built by the governinent for use in 


of the dock is an enormous steel tank made 
of 112-10, plates, divided into watertight com- 
partments by transverse bulkheads strength- 
ened by longitudinal frames. These com- 
partments may be filed from openings in 
the hull, and the pumps that empty the сот: 
partments are located in the walls of the 
dock, where nlgo are the quarters for officers 
and crew, the machine shop, the distilling 
apparatus and the electric light plant. The 
end docks may be used for tugs, torpedo 
bonis and other small craft. 

‘The Cavite doek is 525 ft. long, 134 ft. 
wide outside, and 100 ft. wide between its 
walls, which is the space allowed for dock- 
ing large vessels. When floating at its 
lightest the dock draws 614 ft. and when 
submerged 30 ft. it requires п depth of 63 
ft. The height of Its side walls is 6314 ft, 
and the average depth of the pontoons is 
1815, ft. Above all, it ean lift 20,000 tons 
weight. It is estimated that fully equipped, 
its displacement, when submerged to the 
level of the pontoon deck will be $5,129 tona. 

Suppose a 16,000-ton battleship is to be 
docked for repairs: First, the pontoon is 
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sunk by letting in water until the pontoon 
deck is far enough submerged to give a 
foot of water between it and the ship's 
keel. The vessel floats on to the dock with 
out striking, being carefully guided De- 
tween the walls. Finally her speed is 
checked, engines reversed and she comes 
to à full stop. Big cables are run from the 
vessel to the stanchions of the dock. 

So far, the dock has done no lifting—has 
evidenced no particular power—now comes 
the supreme moment: The three 24-10. 
pumps, used with the center section, each 
connected to a 225-hp. compound engine, 
nre started up and begin pumping the wa- 
ter in great columns out of the pontoon. 
Air takes the place of the water pumped 
out, and so, foot by foot, the dock with ita 
enormous burden is raised and in three 
and one-half hours, according to specifi- 
cations, this part of the work is completed, 
When the repairs have been made, the 
vilves in the pontoon are again opened, 
the structure submerged to the proper 
depth and the vessel flonts out. 

The quarters for the men are comforta- 
bly fitted up with all conveniences, even to 
marile bath tubs and shower baths, Re- 
volving fans keep the air in the walls of 
the dock cool, for it will be in service in 
the tropics, 

The repair shop contains tools and mä- 
chines operated by compressed air, it 
swinging crane, and many modern devices, 
and is run by its own engine. 

The dock is entirely the work of Amer- 
епп engineers and 300 men have been en- 
raged constantly in its construction, w high 
required 11,000 tons of steel and 2,000,000 
rivets. In painting it, 130 tons of red lead 
amd linseed oil were used. The total eost 
approximated $1,200,000. The great айтап. 
tice of having such a powerful dock at our 
new possessions is obhwiotis, 
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WHY STEEL FENCES RUST 

Cinders, salt, conl, coal smoke and fumes 
from manure piles will rust steel fencing 
when it is piled where it can be acted 
upon by the acids from any of these things, 
says the American Fence Bulletin, and adds 
that what may be generally charged to dete- 
riorated quality of steel today can be plats- 
ibly explained/ away in increased corrosive 
conditions of the country atmosphere. In the 
olden times wood, for nearly every purpose, 
waa the fuel used: locomotives were few, 
and the rich soil did not require manuring. 
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Now plants and little industries erop out 
at all points, traction engines travel the 
country roads, many huge locomotives 
rush through the farmlands, and the soil 
must be enriched by artificial means, Soft 
conl is the fuel extensively used and, next 
to water, nothing is more injurious to 1ron 
йй steel. 
фф ——— ——— 


HOW MONEY TALKS 


One Deep Bell and Rattle Costs a Dollar 


Telephone companies with long. distance 
eonneetlons are rapidly increasing the nuto- 
matie pay-station. boxes whleh. are already 
found in so many depots and hotels, You 
step to the telephone, give your order and 
the operator at the exchange replies the 


"Each Coin Strikes One or More Bells or Gongs” 


charge will be $1.90, for example. In front 
of you is an iron box with several slots, 
each slot marked for the coin it is intended 
to receive, To pay $1.30 you drop a dollar 
in the dollar slot, à quarter in another and 
a nickel in another, Instantly the operator 
acknowledges the receipt of the full toll, and 
vou are at liberty to talk for the agreed 
length of time, 

How does the operator, blocks away, count 
your money? It is one of those things which 
are absurdly simple when you know how. 
As the coin passes down the slot it strikes 
(ne or more bells or gongs each having a 
diferent sound. А single bell means a 
hickel, two bells means a dime, one clock 
gong means а quarter, two clock gongs 
means a half doMar, and one deep bell and 
rattle means a dollar. 
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NEW FLOATING COAL DEPOT FOR BRITISH NAVY 


Can Load Two Big Warships at a Time-- 
Stores 12,000 Tons of Coal 


The first of a number of huge floating eot] 
depots that nre being constructed for the 
На navy was tested at Portsmouth, Eng- 
hind recently. The depot was tied ap to tlie 
quay, which was supposed to represent the 
deck of a battleship aml 3.484) tons of cil 
were delivered over the side and deposited 
in six hours, according to requirements. 
This, however, does not represent nenrly 
the amount of work the hig transporters on 
the depot can do, The deck of a battleship 
has many more obstructions than did the 
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machinery and the forward-end:/ compart- 
ment is used for crew accommodations anil 
stores, sive the Shipping World, London, 
The passageway made by the longitudinal 
lhulkhesiudas has numerous openings to the 
spice wider the hoppers, and it is from this 
plaice the bags of conl are hoisted. The coul 
is not shoveled, but flows into the bugs, the 
hoppers being raised above the floor und 
having chutes for tapping coal from - helow, 
The londing upparatus consists of twelve 
transporters carried on four traveling tow- 


ту 
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Testing the Handling Capacity of the Transporters on the Quay at Portsmouth 


quay used in the test, but it is stated that 
the transporters. can put 600. tons of conl 
in hags aboard s battleship per hour. 

In consiruetion the flouting depot is strong 
nud simple, consisting of n large, straight- 
eliled, fiit-bottomed hull with bluff ends and 
divided inte seven compartments Ту six 
transverso watertight bulkheads, Tn the 
middle of the vessel two longtudinal milk- 
heads divide the five middle compartmetts 
into ten соп] hoppers., The after-end itii- 
partment contains the electric genernting 


ers, Which run on a railway Isid full length 
of the depot. The transporters are worked 
hy electricity, There are three on each 
tower, two of them being of the inclined 
portable type, whieh may be used for load- 
ing the depot from the collier, or for lond- 
ing n war vessel from the depot; the third 
is horizontal and will reach from the hateh- 
wiry of s collier on one side to the derk of 
the battleship on the other. 

The capacity of the floating depot is for 
11.001 tons of coal in hoppers and 1,000 tons 
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Hoisting Coal in Bags from Depot 


In bags, 12.000 tons in all. It dins the 
equivalent of 1,000 ft. of wharf frontage, so 
that two of the blggest battleships in the 
English navy may be berthed alongside and 
conled at the same time, 

— — —ip itl —  — 


TESTING A LOCOMOTIVE 


Many of the larger railroads put their new 
locomotives through n series of elaborate 
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tesis before sending them out for regular 
муч", 

The illustration from the Rnilway Age 
slows the testing plaut of the Penngylvania 
railroad. The locomotive is run onto the 
testing frame, with the driving wheels rest- 
inz oon Wheels which can be moved, to suit 
each case, The locomotive can then te op- 
erated at full speed and though the drivers 
ire turning at a rate which would mean £0 
miles or more an hour out on the main line, 
it does not advance an еш. х Numerous 
delicate recording instruments are attaclel 
to various parts of the locomotive, and when 
the test is ended complete records drawn 
with Ink on rolls of paper form a complete 
history of how well ench part has per- 
formed its work. 

SLIGHTLY WARM 


Prof. Laugley says: “The heat of the 
sun ds enormous berond conception, for 


there is cuough to warm two thousand mil- 
lion worlds like ours. Every ininute there 
іх enough of the sun's heat falling to the 
mirth to raise to boiling thirty-seven thoi- 
ваай million: tons of water, Hut the leat 
Which thus falls on the earth is not a thou- 
sunmdth part of 1 per cent of what the sun 
sedis elsewhere, and all the coal beds of 
Pennsylvania, for instance, though they 
eun supply the country for hundreds of 
телге, would not keep up this heat during 
the one thousandth part of n Recond,” 

To à man who buys his conl by the bas- 
ket this ia, to say the lenst, Interesting. 


Balanced Compound Locomotive on a Testing Plant Ready to be Tested 
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THE LARGEST DREDGING PUMPS EVER BUILT 
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Suction Dredging Pumps that Handle 6,000 Cu. Yd. Material per Hour, Each 


Two large enst-Iron dredging pumps, ench 
having a 48-in. discharge opening and cap- 
able of handling 6.000 cu. уй, of sand ntl 
gravel per hour under favorable conditions 
Bre use] for deepening the inlet to the New 
York harbor. They nre the largest pumps 
of the kind ever bullt and are each mounted 
on n hydraulic dredge of the hopper type,— 
1. 0, having п number of large hoppers built 
into the hull. 

Enceh pump is 16 ft. in outside diameter, 
weighs 60,000 lbs. and is driven by a hori. 
zontal erosa compound engine of 1,600 nh р. 
capacity. The pump suction is) equipped 
with s 48-in. suction pipe extending from 


s 
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the hull down to the bottom to be dredged, 
ип the end of this suction pipe there is 
«i suitahle inlet nozzle, so made that the 
dredze eun either lay stationary or steam 
along slowly while the sand and gravel are 
sucked in through the suction nozzle. ‘The 
иот piekel up by the suction is deliv- 
ered by the pump into the hoppers in the 
dredze boat, the water overflowing over the 
side of the dredge. After these hoppers are 
filled] the dredging operation stops anl the 
bont is steamed out into deep water where 
the lioppers nare dumped, after which it 
Henin returns to the bank on which it is 
ilredziug. 
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Plan of Suction Dredge 
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CIRCULAR FLOATING FORT 


At the recent meeting of the Society of 
Waval Architects, in New York, A. P. Stokes 
submitted plans for a semi-globular naval 
battery. While the floating fort would be 
nble to travel slowly under its own steam, 
it would need a tow for any considerable 
distance, Air. Stokes says: 


“Towne led to this invention partly hy 
yachting in 


ееп. while the (Caribbean, 


Proposed Floating Fort 


а remarkable little island called Diamond 
Rock. one wile off the southwest const 
of Martinique. Tt is about S00 feet 
square, 574 feet high, and with precipi- 
tous sides, Diamond Rock was formerly 
rated as a sleop-of-war on the books of the 
British Admiralty. In January, 1804, (Sir 
Samuel Hood laid his seventy-four gun ship 
JContgur" close alongside this rock, to the 
top of which he made fast a lhDawser on 
which was a traveller. He then hauled three 
long twenty-fours and two eighteens to the 
top and left them in charge of Lieutenant 
Maurlse, with one hundred and twenty men 
and boys, with ammunition, provisions and 
water. The crew bullt a cistern, For fifteen 
months this novel slóop of war did great 
injury to tlie Freneh shipping going to and 
from the neighboring harbor, now called 
Fort-de-Franee, until June ist, 1805, when 
she surrendered for want of powder, to à 
French squadron of two seventy-fours, а 
corvette, a schooner and eleven gunboats. In 
this engagement. the stone sloop-of-war, 
Diamond Rock, killed and wounded seventy 


men, and destroyed three gunboats, with a 
loss to herself of two killed and one 
wounded.” 

The eut shows batterv planned for 180 
feet diameter at base with weight of armor 
equal to 48 per cent. of its displacement, 


——————— ———Bp-——  — 


IRON CURTAINS IN GERMAN 
THEATERS 


Iron curtains for separating stage and 
anditorium have been installed in nearly all 
German theaters. The curtains are operated 
by hydraulie, electric or manual power. An 
expert, criticizing them, siya that they often 
fnil fo move when lt is desired to reassure 
the audienee and that the rattling nolse 
alarms the people, At the Berlin Opera 
House on one occasion the iron curtain was 


dropped between acta, but could not be 
raised again «and the performance was 
піком]. 


The possession of two iron curtains Шах 
be made obligatory so that one willl set in 
case the other fails, or if this is impossible, 
п. second curtain of asbestos with am iron 
filling may be used. The expert advises i 
apace of 39 to 68 In. between the curtains, 
s&nppliod with ventilatore nt the top so thet 
smoke and gases cannot penetrate to the 
auditorium. The expense for these curtains 
would be less than for hiring an inerease] 
number of theater firemen. 


— el - 


LABOR-SAVING TROLLEY LINE 
STRINGER 


On the principle of the track building cars 
used on the steam roads in track construit- 
tion, the Street Railway Journal describes 
a plan fer stringing trolley wires, This, of 
course, contemplates the previous construc: 
tion of the track. The trolley wire is strung 
out alive, the motor car, for which a snow 
plow can he used, taking current from the 
overhend wire. 


Strings Its Own Trolley Wire 


POPULAR MECHANICS 829 


ARTIFICIAL MOONLIGHT 
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Hudson River Scenery Seen by Searchlight 


п the Hudson river where the 
on either side is unsurpassed for grandeur, 
Pleasure excursions by night are tang. Not, 
however, the time-honored moonlight exeur- 
sions only, but excursions on very dark 
nights when the seenerv. is flashed 
upon the delighted vision ||. br means of 
powerful searchlights. The effect produced 
by this means is fantastic and beautiful in 
the extreme, ns eich snoereeding phase of 
fhe panorama is bronght out In a radiance of 
light asainst the dark background of the 
nicht, and then as. suddenly lost ns A new 
view succeeds It. 


SCE Ter 


als, 


In our illustration is shown one of these 
pleasure Poata the "C. W. Morse," fitted 
with а Z26-in. projector illuminating the 
спрот: Albany, N. Y. 

Naturally the field for such powerful 
lighis is a wide one. In marine service, on 
vuelits, dredges, passenger steamers, and 
nmierehani vessels of all kinds, or for picking 
up tues in the channel, in towing rude 


log rafts, or lighting the scene of an neci- 
dent they may now he found in efficient 
service, пету have fonnd a place in adver 
fl«&ing and exhibition work, in mines where 
lixilraulie operations are carried on at nigli 


and in many other inland enterprises, 
In the South African war many of them 
were used In protecting armored supply 


The largest commercial size of рыч»: 
Is 18 inches in diameter, bnt for 
some speclal purposes they are manufac- 
Tired In sizes up to 80 Inches 

= -— — 


GUM WOOD FOR FURNITURE 


Iraina. 


Сеа 


Red gum wood, or sntin walnut as 11 [dz 
known in Europe, Is beling used in the man 
ufaeture of furniture. Unless well seqsone:| 
it warps badiy, but when thoroughly dried 
remains in plice and readily takes п high 
pollsh. Zuropenn manufacturers will net 
nee a piece of. won] which has not л] from 
three to five vears natural seasoning 
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TURNING PLANTS OUT OF POTS 


This is one of those things which is less 
easy to do than appearances would indicate. 
By following the directions given in the 
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Fio 2. 
Right Way is Easy 


Gardeners Magazine vou can become as ex- 
pert as апу professional gardener. 

Place the fingers over the soil, with the 
plant stem between them (Fig. 1); invert, 
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and, holding the pot with the other hand, 
give the rim one or more sharp taps on the 
front edge of a solid bench. This will 
cause the ball of soll to slip out of the pot 
(Fiz. 2), and, holding it bottom upward, it 
may then be subjected to the necessary ex- 
amination. This completed, put the pot 
over the ball (Fig. 3), press it down, Anil 
turn the right way up. Then, keeping the | 


‘fingers firmly on the surface of the soil, zive 


the pot one or two sharp taps оп the bench 
to settle the plant in its place, This little 
operation will also prove the advantage of 
using perfectly clean pots for potting, for 
if the pots are dirty inside, when used, the 
new soll and new roots will stick to it in 
such a way that when an attempt is made 
to turn the plant out for examination the 
hall of soil becomes broken and many roots 
nre damaged. 
o flc —- — -- 


RAILWAY ASPHALT PAVING PLANT 
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Contractors who nre taking paring cot- 
tracts in different cities now move thelr 
plant when ther finish in one town and zo 
to the next. But there is no tearing down 
of buildings In one place and loss of time in 
erecting them again in another. The entire 
"plant" is built on a specially constructed 
rillwny enr and the moving is all done by a 
&witeh engine and regular freight train. On 
arrival nt destination the plant is side- 
tracked at some point convenient to the 
work and goes immedintely to work. The 
outfit ineludes two melting Kettles, sand 
drier, mixing machine, elevator, conveyors, 
boiler, engine and air compressor, 
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Single Car Asphalt Plant Ready for Use 


POPULAR 


HOW CAN THE WEAR ON LOCO- 
MOTIVE WHEEL TIRES BE 
DECREASED? 
ln 1883 a locomotive drive wheel carried 
13,000 pounds on a 65-pound (per yd.) rail 
19,000 miles, wearing away one-sixteenth of 
an шей in thickness, while with the same 
loss, in 1896 the average wheel carried 20,- 
OO pounds on a 100-pound rail, 29,000 
miles. The reasons for this are: Improved 
steel, better shaped rails and wider rail 
head, But the welght per wheel now is 
(ге times that of 25 venrs azo, so that 
25,000 pounds per wheel, ind high speed иге 
worthy rails and tires more rapidly than 
ever, The question is, “What can be done 
in making the steel, to give longer life to 

the wheel tires?" 

"It has been elenrly shown that hent 
treatment in ihe process of the manufacture 
of tires is far more important than slight 
difference in chemical composition, ' says the 
Railway Age, Experiment has proved that 
tires finished when too hot are not strong. 

It has been found that n coarse steel will 
give Way under a pull more ensily than n 
fine grained piece The inner particles do 
not seem to be well locked together. A fine, 
hard, tough steel will best stand a shock 
or strain, because it will pass the jar or 
strain on to the neighboring parts. The last 
polnt is illustrated in rifle steel and metal 
used for heavy guns. Tires made of coarse 
metal, Ваке while those of fine groin steel 
wear smooth 

Concluding, it seems that course steel And 
methods of its manufacture are to blaine for 
the rapid wear and breakage-of locomotive 
tires. 
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PECULIAR MOTOR VEHICLE 
MACHINES 
une of the парога possessions in the 
Congo Free State, central Africa, belongs to 
belgium. The trunsportation facilities аге 


French Motor Plow for Use In Egypt 


limited. to the Congo river and a few hun- 
dred miles of single track railway. The 
transportation. of troops and their supplies 
to the interior has proved troublesome, To 
improve these conditions the King of Del- 
zium has had built some 15-р. motor curs, 
one of which is shown in an illustration 
from the Motor Age. The difficulty of se- 
enrinz gasoline is great, so the machines 
ire steamers burning wool for fuel. Each 
cur weighs 2,200 Ibs.. and will haul one ton 
at 12 miles an hour over rough roads, 
Another peculine motor machine has been 
built in Frauee for plowing in Egypt. This 
is à gasoline machine of 28 hp. which has 
n speed of 215 miles an hour drawing seven 
pows The plow will do the work of six 
teams, smd the eost for gasoline is only 
24.50 in Egypt. In this country the Some 
amount of gasoline will cost only $1.35. 


А Belgian Motor Wagon In Africa 


For more magazines like this click here => 


832 


SMALL TELEPHONE EXCHANGE 
WITHOUT OPERATORS 


In the town of Chagrin Falls, 0., an auto- 
matie telephone exchange has been M- 
stalled, one hundred patrons being able to 
use the system without the necessity of an 
operator. The telephone instrument used 
hy each subscriber is shown in the cut In 


Telephone Instrument Used by Subscribers to the 
Automatic Éxchange 


using it the receiver is first taken down, 
the pointer is placed at the desired number 
of the dial and then released when immedi- 
‘ately the selector connects with the dlesired 


line, The exehange comprises a «complete 
centralized battery system. with all the 
features of the usual telephone exchange. 


At the central office the apparntus for each 
line consists of a T00-line selector with four 
relavs and two consensers which are mount. 
ed on slanting shelves, .The selector com- 
prises nn insulated ring holding 100 pnirs 
of line terminals. The connecting arm with- 
in is rotated br an clectro-magnet. This 
automatic telphone exchange provides for 
both a day and night service and the cost 
of the service is of course notably reduced, 

Brenos Aires, the best lighted city In the 
world, is fo disenml its 3.000 horse-drawn 
inb for e'ectric о ех. 
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ELECTRIC CURRENT OF 500,000 
VOLTS FAILS TO KILL 


Professor Elihu Thomson, of Lyin, Mass, 
before the Commercial Club of Boston ou 
June 8, allowed a current of 500,000 volts of 
electricity to pass through his Wady “and 
then, releasing himself from contact, stepped 
forth to laugh at his horrified spectators. 
"parks and darts of fire flushed from the 
professors body during the experiment, but 
he declares he suffered not the slichtest dis- 
comfort nor Injury. The reason 2,000 volts 
will electrocute, while 500,000/volts will tot 
barm, Prof. Thompson explains, is that 
with tlie weaker current the nerves vibrate 
before the eurrént лт death results; laut 
n current of памы? million volts vibrates so 
quickly that dt passes through the body Iu- 
fore the nerves are affected. 

— N Даа 


ELECTRIC LIGHT IN HUMAN BODY 


The surgeon of today is no longer literally 
in the dark in his exploration of the cavities 
of the human body, Electrical science has 
come to his assistance and provided an 
electric light which can be inserted in the 
Htomach, for instance, by Insertion through 
the mouth and esophagus lt is not, of 
course, п large are light such ns nre sus- 
pended at street corners but a tiny inean- 
descent lamp, whose power is greatly re- 
duced by means of a transformer, from the 


For “Interior™ Lighting 


ordinary office or house light. The lamp is 
inelosed in a small tube which prevents the 
spass globe, not much larger than п bean, 
from touching the flesh. <A strong reflector 
assists in producing nn intensely brilliant 
Halit. 
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THE HARNESSING OF HEAT 


PART lli--5team 


What we ordinarily call steam is not 
мелш at all, but simply. a cloud of тегу 
small particles of water floating in the air. 
Team itself is as colorless and invisible as 
air. This can easily be proven by boiling 
water in a glass flask, or even by noting the 
space поте the water In the gauge glasg 
upon д boler, 

The most remarkable thing about steam 
is the immense amount of heat it contains. 
Water, from which steam is made, is itself 
remarkable for the large amount of heat 
it will absorb, To raise one pound of water 
from п temperature of 32 dec. Fahrenheit 
to 33 dez. Fahrenheit, one heat unit is rme- 
quired. This unit is sometimes called the 
British Thermal] Unit (B. T. U.) To raise 
the temperature of a pound of water one 
degree, requires approximately the same 
amount of heat at all temperatures below 
the boiling point. So to raise one pound of 
water from 211 deg. F. to 212 deg. Г, will 
require one heat unit. But as soon as we 
тейсһ a temperature of 212 deg. EF. under 
normal conditions, amd begin to apply more 
heat. the water begins to change from a 
liquid to a vapor; that is, to change from 
water to steam. Now, the remarkable thing 
about the process is this, that while it takes 
only one unit of hent to raise the pound of 
water from 211 dez. to 212 deg. F., it takes 
nearly 965 times as much hent to change 
this same pound into the same weight of 
steam at the same temperature. | Because of 
the foct that the leat whieh must be ap- 
plied to water to change it into steam, will 
not cause a rise in temperature, this hent 
has been called "Intent". or. hidden heat. 
The heat absorbed by one pound of water 
in converting [t into steam at atmospheric 
pressure, is sufficient to have melted three 
pounds of steel, or thirteen pounds of gold. 
The change from a Mquid to a vapor has 
caused the water to expand so that when 
converted into steam ЇЇ occupies 1,600 times 
as much space as it did when in the form 
of a liquid. 

It has been stated that steam is formed 
when water reaches s temperature of 212 
dez. F. This is true under normal condi- 
tions of ‘the atmosphere, but not always 
true, If by any means the pressure upon 
the water be Increased, it Will not change 
into steam so rendilv, and we have to heat 
it above the temperature just mentioned. 


If, on the contrary, we decrease the pres- 
sure upon the water, it boils at n. lower 
temperature. At the top of high mountains, 
where the atmospheric pressure is low, the 
boiling takes place at such a low tempera- 
ture as to make cooking more difficult than 
under ordinary conditions. In sugar retin- 
eries, where it 1s necessary to boil а solu- 
tion of sugar at an extremely low temper- 
ature to avoid  burninz, «the solution is 
Placed in “vacuum puns" from whieh tlie 
nir is partially exhausted, thus lowering the 
boiling point. 

In steam bollers, we have a ense of ex. 
traordinarily high pressures. So we would 
expect that the water in a boiler would not 
boil at as low a temperature as it would In 
an open vessel With a gauge pressure of 
125 pounds, the temperature of the steam 
is In the neighborhood of 352 dez. F. Tlie 
water in a boller under these conditions is 
far above its normal boiling point, and is 
only prevented from changing to stenm bx 
reason of the creat pressure upon it. Sup- 
pose the pressure to be suddenly removed, 
Ihe water in the boiler will instant!y burst 
forth in the form of steam, inerensing its 
volume many hundreds of times. This ex- 
plains the severity of boiler explosions. It 
is not so much the steam already in tlie 
boiler that causes damage ns the immense 
volume of steam let loose from the once 
imprisoned water, by the rending of the 
plates of n boiler. 

Heat is a form of energvw, and пя such may 
be made to do work. Since steam is sucli 
an excellent absorbent of heat, it may Пе 
made to serve as an agent for the transfer 
of hent, nnd for the conversion of the en- 
өт ү it holds into useful work. The steam 
engine is simply a machine in which the 
heut energy resident in steam is trans- 
formed into the energy of motion. The 
problem of the economical design and run- 
ning of n steam engine resolves itself into 
the question of how to use to the best nil- 
vantage all the heat in a given amount of 
stenam. 

Upon being cooled, steam condenses, that 
ls, changes back to the form of water. It 
then gives up all the heat which it покоре 
when vnuporized. This explains the severity 
of burns eaused br steam, as compared with 
those from other sources. The immense 
amount of heat given ont In condensation 
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is the basis for the sueecessful working of 
the many systems of steam benting of 
buildings. 

The subject of superbeated steam is an 
interesting one. This term is applied to 
steam whose temperature hns been raised 
above that which it would naturally have 
for a given pressure, The effect of this is 
іо add an extra. amount of energy to the 
s[enm, enabling us to do more work with 
it, nnd avoiding some of the difficulties 
which are met with in the use of ordinary 
stenm, Опе of these difficulties is eylinder 
condensation in an engine: that is, the con- 
densing of the steam as It enters the eylin- 
der of an engine, due to contact with the 
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бо walls of the eviithler, But the use of 
superheated steam brings in other diffieul- 
lies. Chief among these is the difficulty of 
securing proper lubrication at Ligh temper- 
atures. dt ias been found that 400 degrees 
is about the highest temperature we can 
work with in an engine. Now we ean se- 
cure a temperature of 370 deg. Е. in the 
steam by the use of ordinary saturated 
steam nt 150 pounds pressure, во that the 
advantages galned by the use of superheat- 
ed steam are not so apparent, when we con- 
sider the complication of apparatus it in- 
volves and the incrensed cost and wear of 
machinery designed for ifs use, always im- 
portant Items. 


A NEW UNDERGROUND CABLE SYSTEM 


[Excerpta from Artiole im Electrical Hatiew, London, by Arel Hultman, Manager of the Goreromeot Telephone 
Exchange, Btockholm.] 


The rapid extension of the telephone early 
necessitated the plaeing of subscribers’ lines 
underground, and to-day there is no large 
modern telephone system without under- 
ground cables running out of the central 
office, Not only town lines, however, have 
to be laid in this manner, but also the long- 
distunce lines, L e, the lines between cities, 
which become numerous in the mneighbhor- 
hood of important centers, must also be Тата 


Sectlon of Conduit 
in some similar manner, for it becomes im- 
possible to Lbulld. the ever-Increasing pole 
lines along rallways and country roads, es- 
pecially ав. these routes are often occupied 
by power circuits. 

The number of long lines in the neizhbor- 
hood of Stockholm having become inconven- 
lently large, the Swedish Telegraph Admin- 
istration began experimenting in 1892 with 
a cheap mode of running lines, and has con- 
tinued the experiments ever since. 

The capacity of long underground circuits 


must be kept as low as possible, which in- 
volves wide air spaces between conductors, 
air being the best of all insulating materials, 
The problem is therefore two-fold— 

1. To make the conduit cheap and yet 
airtight throughout, nnd at the same time 
to afford д complete mechanical protection 
to the conductors, 

2, Мо to place the conductora In the con- 
duit as to prevent induction and maintain 
permanently their relative positions. 

While experiments have been made with 
lend-covered paper cables containing heavy 
copper wires, spaced as far apart as pos- 
sible, it is doubtful whether the problem can 
be solved in this manner at a reasonable 
cost, for a wide spacing between wires ean- 
not be obtalned without an increase of out- 
Side diameter and a corresponding increase 
of cost; then, again, such heavy lead cables 
are difficult to transport and to lay. On the 
other hand, in the system which I have suce- 
ceeded in working out, the conductors eun 
be spaced as far apart as permitted by the 
limits of cost and room available in each 
ense, and without л considerable increase in 
the cost of materials. 

The conduit is an iron pipe laid in cement. 
along rnilrond tracks, close to the surface 
of the ground. To maintain the wires iu 
place a disk is used which is placed at in- 
tervals of two feet. These disks are thread- 
ed with the wires at the factory and wire 
апа disks wound on reels to be drawn Into 
the conduit by hand. 

A 1000-ft. section enn be drawn into the 
conduit in a few minutes. 
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All the articles ар» 
pearing in this de- 


partmentarercprint- 
ed in book form at 
the end of each year. 


HANDY EXTENSION LADDER 


А very handy extension ladder сап be 
made of 1-in. pipe and the teeth of an old 
horse rake, says n correspondent of Domes. 
tie Engineering. Take the teeth out of the 
rake, hent them in the forge to strengthen 
them, but do not burn, and cut them up 
info 20-In, lengths, or to the best advan- 
tage. In an 8 or 10-ft. length of 1-in. pipe 
punch holes about 12 in. apart and just 


Pipe Extension Ladder 


large enough to allow «driving the pieces 
of steel throuch tlelit. 

Make a double prong of the steel at the 
upper end, shaped to hook over a jolst or 
other support. 
of 1-їп. pipe that will screw into a coupling. 
Make ns many sections of ladder as you are 
apt to need. 

€——— «(P (' —— ——— 

In England publie bakeries nre not al- 
lowed to conduct operations underground or 
in basements, on account of sanitary rën- 
sons. If the offense is not corrected after 
14 dars’ notice the owner is arrested and 
the place closed, 
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SHOP NOTES 


Weld the prong into a stub, 


83b 


Contributions to 
this department are 
invited. If you have 
worked out a rood 
iden or know of one, 
please send it in, 


ROPE SWAB FOR ENGINE ROOM 


Cotton clothesliue is the proper rope to 
use for a polishing swab, says s correspon- 
Engineers’ Review. 


dent of the Have 


Soft Rope Swab 


about five strands of the rope and twist and 

wrap them as shown in the illustration. 

Tie the ends securely to prevent raveling. 
— 


ТО SOLDER FAUCETS ON COPPER 
KETTLES 


Do not wee a boss or any kind of a brace 
In securing a faucet to a copper kettle, 
апу sa correspondent of the American 
Artisan. Instead, make a tube the size of 
the faucet; punch a number of holes in it; 
solder it to the faucet, run it through the 
kettle nnd solder it at the rear of the 


Soldering a Faucet on a Copper Kettle 


kettle and, also, at the faucet. This is for 
round kettles, 

Where n kettle is boiler-shaped, with a 
faucet nt one end, make the tube nbout 8 
in. long and for the inner end provide a 
standard, fastening the standard to the 


bottom of the kettle. 
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PIPE-BENDING DEVICE 


The Ulustration shows a handy mandrel 


or former for bending iron piping while hot. 
and roller is used to press it inte 
be Петі 


A lever 


shape. Copper piping muy while 


ITEMS Jg 
Fuer 


Бия p» 


Pipe-Bending Appliance 


cold in the same way. but should first be 
filled with molten lead to prevent buckling, 
says the Model Engineer, Remove the lead 
by heating the pipe. 


— (Ded) ——  — =m 


EEE А SPRING LOOP 


It is easy to bend a loop on п coiled spring 
in the following way, says a correspondent 
of the American Machinist. 

Hold the spring in the left hand so the 
frst coil is over the edge of the vise-jaw, 
the end of the spring being upward as at 
Fig. 1. With a hammer strike a quick blow 
on top of the spring, so causing the, first 
eol] to open out nearly at right angles to 


FlG. 5 
the spring (Fig. 2). Catch this first coil in 
п vise, na nt Fig. 2 (top view); force a 


screw driver in, as shown, and get the coil 


and make a 
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set in line (Fig. 4). To set the ear central, 
clamp the ear upright in the vise (Fig. 5) 


ind, using a hammer, punch as close to 
the top of the vise as possible. 
Aiit ———-——-- 
CEMENTS FOR STEAM AND WATER 
JOINTS 


1. Black oxide of manganese mixed with 
sufficient raw linseed oil to bring it to a 
thick paste. Remove pressure from the pipe 
and keep sufficiently warm. to absorb the 
oll while the cementis belng applied to the 
joint or leak. This cement is recommended 
by a correspondent of Machinery, who says 
it will be as hard as the iron pipe in 24 
MONTS. 

> With boiled linseed oil mix together to 
the consistency of putty the following in- 
rredients: Ground litharge, 10 l1b.: plaster 
of pafis 4 Ih.; rellow ochre, 14 Ib; red lend, 
2 ]b.; hemp cut in '4-in. lengths, 16 oz. 

j. Another good спе consists of white 
lead, 10 parts; black oxide of manganese, 
y parts; litharze, 1 part. Mix with boiled 
linseed oll, Recommended by the Monn- 
mental News, 


ee, a ee 


HOW TO HOLD THE RULING PEN 


in ruling, hold the pen at right angles to 
the paper, not allowing the point to reach 
out or in from the straight edge, or it will 


Hold the Ruling Pen Like This 


make a ragged line. If it renches in, the 
ink is apt to run under the straight edge 
blur. 


POPULAR 


TO DETERMINE BRAKE HORSE- 
POWER 


To determine the brake horsepower of dut 
engine attach celents of pine, basswood, or 
other soft wool, to s piece of a belt amd 
hung it over the fly-whee] as shown in the 
lilustration, Fill two paint buckets having 
handles with small pieces of iron or small 
stones nnd attach to the ends of the piece 
of belt. When the engine is running, welght 
the luekets until they balance and the en- 
vine is pulling a ful! load without decreas- 
ing its speed. Count the speed, says tlie 
American Miller, while it is running under 
this load., smd when satisfied vou have de- 
termined the number of revolutions it will 


fa 


Dba 


Test of Brake Horsepower 


make under the load, 
weizh each bucket. 

Find the difference in tle welt of the 
buckets, which is the numiber- of rods 
pulled hy the engine — Multiply the cireum- 
ference of the wheel din Tepi by the num- 
ber of pounds pulled, by ihe number of 
revolutions per minute, and divide the prod- 
uet hy 32,000. The result will be the brake 
horsepower, 

With a flywheel 215 ft. in diameter, cap- 
thle of making 300 revolutions per minute 
white pulling 52 Ih one would proceel ns 
сеу 

914 fi. «X 


stop the engine and 


$1416—7.85 ft. circumference. 


NI Rev. Lbs 
17.82 Tt. */300 x 52 
d Ld [p 
ЖАШ. 
For кіра paint uses millers’ bolting 
cloth, For ordinary purposes 5-cent cheese 


cloth will «do. 
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SEVERAL METHODS OF MAKING 
A SOLID EYE 


fo upset the ends 
poor 
Black- 


In making a solid eye, 
ef the rods and punch the eye is a 
nethed, says п correspondent of the 


Making a Solid Eye 


smith. and Wheelwright, as the upsetting 
lends to open the fibers of the iron. There 
ure a number of wars of making a solid 
eve, the merits of cach depending п good 
deal on what the eve is for and Its size, 

The rod may be partially upset and drawn 
down, or the eye muy be made and welded 
on te the bar. In Fig. 1 the eve is made by 
bending the rod round to form the eye, first 
drawing the point and welding it at A. As 
shown in Fig. 3, a tongued joint is used, 
welded at B R. 

a —— —— 


PREPARING TIN ROOFS FOR PAINT 


When palntiinz п new tin roof examine 
it first to see whether the tinner has used 
rosin or acid in soldering and left some of 
either on the roof. Rosin may be seraped 
elf with a knife mud neid must be cleaned 
aff by robbing the sens in the tin with 
kerosene oil amd then washing with sonup- 
suds and rinsing with clean water. For 
new din that feels greasy, apply a wash 
Hinde o£ 1 1b. of sal-soda in 6 qt. of water. 
Let stami one-half day, then wash tin with 
elear water, The paint will not senle off 
when this is (done. бте = Handbook on 
Painting. 

00 e -- 

If vou are in the market for nny machine 
or device amd don't know where te get it, 
write Populi — Moeehianies, Inforniation 
irer, 
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STARTING THE GAS ENGINE 


In stopping a gas engine, after the gas is 
turned off the engine makes several revolu- 
tions, during which time it is drawing in 
air alone. This is what causes the trouble 
often experienced in starting up again, anys 
the American Telephone Journal The gas, 
when turned on, becomes diluted wlth the 
uir already in the evlinder, as well as draw- 
ing air in with it, 

To save trouble, under these conditions, 
before starting up turn the flywheel until 
the exhaust valve is wide open nnd leave 
the valve in this position until the burned 
mixture has had time to éesenpe. Moving 
the piston. back and forth several times will 
faeilitate matters, also. Then, with the ex- 


PORK RINDS FOR PACKING 


1 have been an oll pumper in the Indiana 
oil fields for a number of years, and lave 
had considerable experience, as well ns 
trouble, with different kinds of stuffine-box 
packing, old  pollsh rods and worn-out 
stuffine-boxes. I find that the best and 
cheapest packing that can be used iu water 
wells, a packing that will never got hard 
and bind in the box, nor wear the polish 
rod, is common pork rinds. 

Cut them in strips about 14, in. wide, or 
use them just as they wre cut from the 
meat. Paek by winding them nround the 
polish rod till the box is full. 

If the box Is worn much in the bottoni, 
it is well to put iu à bit of hemp or pre- 


Exhaust Open to Start 


hanst open as in the diagram, start the en- 
zine, and there will be no difficulty in get- 
tine it to zo. 


С“ ooo 


AN ADJUSTABLE HORSE FOR 
PAINT SHOPS 


A pair of adjustable horses, like the one 
shown in tlie illustration, will be found cmi- 
venient in many shops, says the American 
Artisan, but especinily cin car-painting 
shops. A plank should be laid across to 


Adiustable Horse 


forni the siazsinz. “The eonstruetion is ex- 
pluined by the sketch, 


pared packing first, to prevent the rinds 
from working past the rod into the well. 
Just try it once.—Contributed by Bert P. 
Fleming, Petroleum, Und. 

—  ÀÀÁ— limo ——À——— — 


TO EXTERMINATE ANTS 


Make a hole about 18 in. deep in the ant 
hill by pushing down into it a stick. Into 
the hole pour а winezlassful of carbon ili- 
sulphide, The liquid is highly inflammable, 
more so than gasoline, and has a disarree- 
able odor, but it kille the ants.—Contril- 
uted by Henry K. Edgerton, Oconomowoc, 
Wis. 

i—i 


LABELING PASTE FOR TIN 
Use flour and water to make a stiff paste 
and add 2 oz. of tartaric acid and i pt. mo- 


lasses. Boil tlll stif, then пай 10 or 12 
drops of carbolie acid. 
ССТ —-— 


"hop Notes for 1905, 200 pages: 385 illus- 
trations, Price, 50 cents. Send for a copy, 
you will never regret it. 
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A HOME-MADE FEED-WATER HEATER 


Atmosphere 
Valve 
Каре 
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Home-Made Feed- Water Heater 


In boller plants where the system of heat- 
ing feed water is unsatisfactory, a lome- 
made feed-water heater utilizing the heat 
from the exhaust steam may be substituted 
with a great increase of efficiency, А cor- 
respondent of Power tells how such a henter 
was made for а plant where feedwater had 
formerly been heated in coils placed in the 
stack foundations, The chief steam con- 
sumer wie п large compressor located just 
outside the boiler house and the exhaust 
from this compressor and the feed pump 
was sufficient to bring the feed water up 
fo the desired temperature. 

To make the heater à three-ring section of 
пш oll boiler, each sheet or ring being 4 ft. 
long was utilized. One end of this section 
had a dished sheet steel bead and the other 
end was fitted in like manner. The heater 
wis to stand upright so an 5S-In. hole and 
an 8-in, tapped flange were put in the center 
of the top hend as an exhaust vent or out- 
let. Into the flange was screwed a ріесе of 
B-in. gas pipe, long enough to extend through 
the roof nnd n “clack” or atmospheric valve 
wis placed on top of the pipe (see sketch). 

Into one side of the boiler section at the 
top was run а 214-1. nipple plugged at one 
end. This carried the water into the heater, 
delivering it through 50 or more 44-in, holes 
drilled їп the lower half from which the 
water dropped upon n series of fourteen 
pans arranged consecutively, йв shown. 

The lowest of these pans was just above 
the middle of the heater, and the exhaust 
was run in at about the middle, and here, 
niso, was placed a door 12 by 24 in. Just 
below the door was placed an old fine-mesh 
sereen to prevent foreign substances from 
renehing the pump. The outlet to the pump 
was placed 10 in. shove the bottom, and 
in the center of the bottom was put a 2-in. 
blow-off which is opened daily to get rid of 
пот deposit. A eopper-ball float, attached 
nv a reach rod through а small brass 
hushed hole in the top operated a lever 
which controlled the regulating valve and 
kept the water level just below the screen. 
A double-ported regulating valve was used 
being substituted for s igin. gate valve 
formerly tried, but which did not glve good 
вегтісе, 

This heater ls self-regulating, and reli- 
able, Tt takes the mud out of the water, 
and the average temperature maintained ts 
504^ Fahr. The total cost of the heater in 
place was just $155. 
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CONVENIENT ARMATURE CARRIAGE | 


This device which was built. by бе mas- 
ter mechanice of the Union Eleetrie Co., Du- 
buque, Ia., is deseribed in the street Rall- 
way Review as follows: 

An arched bar terminates in journals on 
Which are mounted the wheels, the radius 
of the arch belng great enough to let the 
buggy run over ппу of the armatures used. 


To the top of the arch is fastened rigidly n 
long bar which is the longitudinal member 
of the buggy. For supporting the armature, 
there are two rods depending from the 
atraiglt bar, each having а look at the 
lower end. One of these rods Is rigidly fast- 
enel to the long bar, while the other is at- 
tached to an erebolt and is free to swing. 


POPULAR 


HOW TO MAKE A SHOW WINDOW 
FOUNTAIN 


Kaum шшш cee ee 


А fountain that will throw n stream 12 
in. high for six hours and which can then 
be started again, using the same water, is 
very Еше in principle and construction 
and makes an attractive feature for a show 
window. The fountaln mar be constructed 
entirely of sheet metal, or may have wooden 
впррогіїх, says the Metal Worker. The one 
illustrated here has the woolen supports. 

Fig. 1 shows the details of construction. 
To make the bodies of the reservoirs B und 
C. procure п sheet of rooling tin 20x28 in., 
eut into two pieces 10x28 in. and bend to 
shape. Form the tin tubes Н, H, F, F, G, G 
on a gutter beader and solder them perfect- 
Iv tight. Use an ordinary 12-In. wash basin 
for the part A, and make a 2-in. hole in the 
bottom of it, under which screw n 1!5 in. 
can serew top, N. Adjust the overflow pipe 
Н so that it extends through a hole in the 
enn serew under the basin through reser- 
voir B, to within 14 in, of the bottom of 
reservoir C. Arrange tube F to extend from 
within 1; in. of the top of reservoir B 
through reservoir B, through can screw K, 
into reseryolr C. for !4 in. Have tube ©, 
from within 14 in. of the bottom of reservoir 
B, extend upward through can screw X, and 


end in a шохе even with the top of thie 
basin. «At L insert a l-in. tube, fitted with 
a small serew ean top, for filling the upper 
reservoir, Use leather washers with ean 
secrewaR anml make all jolnts and seams nir- 
tight. 

Make a circular top, M, with a wired tin 
rim 1 in. high. Shape the three wooden 
jews ns illustrated and mount the reservoir 
within. The circular top, M, will serve as 


MECHANICS 


til 


а flower stand in decorating. The fountain 
is now ready to operate. 

Fill reservoir B through tube L with 
Water, screw top on L, tightly, and fill the 
basin with water. The water will pass 
through tube H, force the air through tube 
F to the top of reservoir B and the pressure 
so created. will force the water: from reser- 
voir B up tube i to spout out at the top 
in n tiny fountain. The falling water is 
carried. from the basin by tube H to reser- 
veir € until this reservoir contains all the 
water., Then the water may De drawn off 
at Faucet J, and the upper reservoir refilled. 

The nozzle for the tube 6 may be made 
of a hollow nickel stove knob und a small 
«crew ciun punctured atthe top with a hole 
not larger than a Common sewing needle. 
The reservoirs can be larger if desired, 

— — ccc 


MACHINE FOR DIGGING GRASS 
ROOTS 


The Department of Agriculture gives de- 
tails of two handy machines for digging 
grassroots. These machines are very et- 


2) 
Digs Qut Grass Roots 
fective and ean be rigged out at any black- 


smith shop by taking n cultivator frame 
amd making the teeth required as shown 
in the cut. 

О шшш laff --- 

Last year this country mined — 27,664,320 
long tons of iron ore which was a decrease 
of over 7,000,000 tons over the previous 
year. 

ee 

The “Virginian,” the new Allan turbine 
steamship, broke the record for trans-At- 
lantic trips from land to land by 20 hours 
recently. The vessel's time was 100 hours. 
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THE VIAGRAPH AND HOW IT 
WORKS 


ги ти ить mt = 


The viagraph is an instrument which, 
when drawn along over the surface of a 
rond, furnishes an exact profile of the road 
surface, showing its elevations and inclines 
with accurate measurements as to the lo- 
cality and amount of any wnevenness, It 
was invented by Jolin Brown, of Ireland, 
апа was first tried on the Belfast and Lis- 
bon road in 1598. America, notorious for 
haring the worst rounds in the world, has 
given little attention to the viagraph or any 
other invention that would aid in the es- 
tublishment of good roads. The Motor 
News, of Dublin, says: 

The vilagraph is in principle a straight 
edge applied continuously to the road sur- 
face, along which it may be drawn for 
(first) recording on paper a profile of the 
rond surface, nnd (second) indicating a 


unevennesses indicated on the diagram. Each 
descent of the road wheel into a rut or cup 
causes this counter to register the amount 
of the drop, the reading being given in feet 
per mile of road. The distance is measured 
off automatically by an ingenious mechani- 
eal arrangement which rings a bell when 
the 88 yards have been traversed, 
e A 


HOW TO CLEAN TRACINGS 


Tracings that are badly soiled with grease 
spota or other dirt may be nicely cleaned 
with kerosene. Tack the tracing to a boandl 
and apply the kerosene gently, but liber- 
allv, to the surface, allowing it to soak it 
short time, and then drying off with a elean 
rag. Turn the truetug over amd treat the 
other side in the same manner. Dry it on 
the radiator; it can be safely done. The 
polish will not be removed from either side 
of the tracing 


PLAH 


The Viagraph 


numerical index of the unevenness of the 
Surface. 

A lever, pivoted to the main frame, car- 
ries on its free end a serrated wheel, near 
the middle of the apparatus, While the main 
frame in being drawn along the road pre- 
serves по sufficiently even line, this. road 
wheel rises and falls over al] the uneren- 
nesses of the surfaces, earrving with it the 
lever aml thereby transmitting its move- 
ments by means of a link to a second lever 
enrrving a pencil, which marks the full am- 
plitude of these motions on the paper pass- 
ing round the drum. While the motion of 
the pencil takes place in a vertical direction, 
the paper on which it marks is carried 
under it by the drum, which is rotated by 
л worm and wheel below it, connected by a 
shaft and bevel gear with the road wheel, 
The result is a profile of the road gear sur- 
face, of which the scale is full size ver- 
tically, and 16 Inch to one foot longitud- 
inally. A second pencil draws a datum line 
corresponding to that which the indicating 
pencil would produce from a perfectly even 
road. From this can be measured the 
depths of the ruts or “cups” or other 


A device for cutting off пе glasses, 
Which works almost as good ns a first class 
diamond. is made of a piece of round 14-1п. 
too] steel, says n correspondent of the En- 
gineers Review. 

Bend the steel and bring to a sharp point 
ns shown in the illustration nnd then tem- 
per in oil Make a gnge collar as at А, 
with a projection at one end to more than 


Water Glass Cutter 
cover the end of the glass. Hold the gage 
in Place with a serew. 
To use the device with a glass, let us say, 
15 in. longer than required, slip the gage, 
A, up on the cutter til] 15 in. from the eunt- 


ting point and turn the instrument around 
in the ginas. 
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HOW TO BUILD AN OVERSHOT WATER WHEEL 


In building a water wheel, the “overshot” 
Wheel, or one taking water at the top, is the 
most powerful, the cheapest, and best 
adapted to ordinary requirements, The 
construction of on overshot wheel is very 
simple, though each individual builder must 
proportion its size to the fall of water avail- 
able to him, and the amount of power he de- 
sires to obtnin. 

А 15-ft. fall would require a wheel about 


the spokes of the wheel upright; they are 
paced on opposite edges of the planes to 
permit the stays io cross without interfer- 
ing. To prevent the shaft's splitting, place 
an iron band, G, 2 in. or more wide and 14 
iu. or more thick on each end, amd secure 
each baud with four lag screws on alternate 
plunes, A shaft from 18 to 24 in: long is of 
n good size, The use of woolen dowels is 
better than spikinz for fastening blocks, 


Fig. 1 


10 fi. in diameter, and the space between 
the buckets must be equal in order to keep 
up a steady motion, while each person must 
adapt the depth of the buckets to the val- 
ume of the water, Hardwood should be 
used for the whole structure. Oak is the 
best wood for the purpose, but if this can- 
not be obtained, hard rock ash or hard rock 
maple may be used for the more important 
parts. 

The first part to make is the shaft, Fig. 1; 


Fig. 2 


ete, says a correspondent of the Blacksmith 
and Wheelwright, as the dowels swell nnd 
shrink with the wood of other parts and 
rive, of no rust. 

To make the hubs, Fig. 2, of which 
there should be an inner and an outer one 
for each end of the shaft, frame each of 
them together in four pieces in the form of 
п square as shown by the dotted lines in 
Fig. 2, and cut the hole the proper size for 
adjusting on the shaft. The hubs may be 


nnd with a 


elles 
square hole in the ends, as at C, for the 


make this with eight 


"güudgeons" or journal pieces, Fasten these 
pieces in the shaft by means of bolts passed 
through holes at D D. Near the ends of the 
shaft, fasten. by wooden dowels, blocks, as 
at E, E, eté, and just within these blocks 
place other blocks, F, F, ete, fastened by 
dowels also: the blocks on one end being 
on opposite edges of the planes of the shaft 
to those of the other. These smaller blocks 
are for the purpose of securing the feet of 
the diagonal braces, which assist in holding 


left square or rounded off, as desired. Make 
holes ns nt A, X, X, ete., for securing the 
spokes to the face. Place the inner hubs 
оп the shaft first and secure them to the 
blocks, E, by means of dowels at the holes, 
№. 

Fasten the spokes, C, C, C, Fig. 3, to the 
inner hub and then put on the outer hub 
(A, Fig. 3), nnd fasten it nt X, X, X, ete, 
to the spokes and inner hub. The outer 
rim (D, Fig. 3), may now be put on. This 
rim should be deep enough to form the 
outer ends of the buckets. In the inner rim, 
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E, the outer periphery equals the Inner peri- 
phery of the outer rim, D, and this inner rim 
is used to fasten the sheathing, T, which 
forms the bottoms of the buckets, to, Fast- 
en the inner rim, E, in place on the wheel 
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and sheath it with tongue and grooved Lard- 
woudl pieces 1!5 11. or more thick, and dow: 
eled in place, Fasten on cleats (Е, F, F, ete, 
Fig. 3), running all the way «across and 
secure them to sheathing with dowels, 

A section of a bucket is shown at G, K. 
Fasten the bottom of the bucket, G, te the 
cleats, F, and the outer web, K. of the buck- 
et. to the rim, D, and the inside Aveli or hot- 
tom, F. An iron band, L, ой the outér rim 
and covering the outer web of the bucket 
one inch, may be used as mnm additional re- 
curity, if desired, Blocks for /supporting 
buckets ore shown in Fig, 4 The form of 
block nt А may be fastenel to the Inner side 
of the rim; the one at B may be used at the 
center, The surfaces, Gaud K, would sup- 
port the webs of the bucket marked G and 
h in Fig. 2. To conform with the sheath- 
ing, the side, 5, of the block, B, is eut with 
п sweep, Fig. 3 shows such blocks In posi- 
tion at X. and Р, 

The diagonal stays for supporting the 


Кез are shown in the sectional view at | 


Fig. 3 M is the shaft, C the spoke, and J 
the stay from shaft to spoke. In Fig. 4, 
at C is shown the eudgzeon pin or journal. 
The square part, T. is let into the end of the 
shaft and is held by the bolt passing through 


be at least 215 in. in diameter. Secure short 
posts to the “mill” posts outside and then 
secure n transverse piece into which to fas- 
ten the boxes, Oil may be fed through a 
metal tube from the top, 


er Д] 
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For transmitting the power of the wheel, 
fasten a gear wheel to one end of the shaft 
outside the spokes, Probably the best means 
is to secure an eccentric disk or wheel to 
the end of the shaft and use a wooden pit- 
man or connecting rod to apply to the ma- 
chinery above. The power developed by 
such n wheel depends on the volume and 
fall of the water. 

а= a 


FILLER FOR HARDWOOD 
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Make а very thick paste of boiled linseed 
oil and powdered starch: add a little japan 
nni then with oil of turpentine reduce to 
working consistency. For dark ash and 
chestnut, add a little raw sienna, says the 
Master Painter: for walnut, add burnt um- 
ber nnd a little Venetian red. For white 
oak or white ash no color is required: for 
üther woods, use enough color to cover the 
white of the starch, Apply with a brush 
or rag; let stand a few days, then samil- 
paper. 

А grense spot on wood ean be removed by 
Using a suültpeter or n thin lime wash, then 
rinsing with clear water. If necessary, re- 


the shaft and gudgeon at R. The iron should { pent the process, 
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REPAIRING CHAIRS 


For repairing chais and other light arti- 
eleg of furniture, there are several little de- 
vices that may be purchased at the hard- 
ware store more cheaply than they ean pe 
made nnd thus insure a neater job. 


The Dowel Fastener 


Among these, says the Furniture Journal, 
is the dowel fastener, a small barbed piece 
of steel which is driven in beside the 
dowel pin and prevents its coming out 
Mending plates of steel with countersunk 
holes are convenient, also, and for hobhling 
legs in chairs n piece of steel with a sharp 
point for driving into the chair leg and a 


VALVE OPENING AND CLOSING 
DEVICE 


A valve that had to be opened several 
times every day was very difficult to get at, 
being iu the position shown in the sketch. 
A correspondent of the Engineers’ Review 


"um "a "uo es es "Ыы "1 OUR 


Valve Opening and Closing Device 


iella how he rigged up a device by which 
jheavaive could be opened or closed with- 
out climbing up to it on a ladder. 

А wooden wheel, flanged, was turned and 
helted to the valve wheel, as at C, with !4- 
in. bolts, havinz the heads cut off and bent 
in the shape of a hook, in order to lap 
around the arms of the valve wheel, <A 


Corner Irons for Bracing Chair Legs 


serew hole to fasten it to the seat of the 
chair is provided. There are various sizes 
anl shapes of eorner irons for strengthening 
weak PCES 

— a —————— 


PASTE THAT WILL NOT SOUR 


A paste that will not sour, says а cotre- 
spondent/ of the Master Painter, is com- 
posed of 3 qt. flour, 3 teaspoonfuls powdered 
alum and 5; teaspoonful powdered blue 
vitriol, Mix In dry state and make in the 
usun] way. Safe to make up a barrel of 
this paste at a time. 


length of "gin. rope was wound around the 
wooden wheel, giving it enough turns to 
open or close the valve without. having the 
rope bring upon the part of the valve to 
which the pulley was fastened. Small pul- 
levs, D, D, were suspended from the beain 
hv screws nnd the rope passed over these, 
ug shown, to bring it down within easy 
reach and prevent its running ОЙ the pulley. 
An endless rope wis used and by pulling 
one way or another on it the valve ean ITE 
opened or elosed as desired. 
ee — 

Has your boy a copy of “Mechanics for 

Young America"? Ошу 25 cents, 
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ANOTHER AUTOMATIC FURNACE 
TENDER 


AS nearly all furnaces have a lever, В, 
Fig. 1, to close the draft and open the check 
when the steam reaches the point set for, 
Fig. 1 will be easily understood. 


The arrangement in Fig. 2 is intended £o 
be placed at about the point J in Fig. 1. It 
consists of an upright 1 in, by 3 in, having 
a shelf Н, on which the clock is to be set, 
nailed to it. The levers, E and Е, are both 
of band iron, though wood conld be used 
If preferred. „АМ slit is sawed in a small 
врео, so it can be pushed on the alarm 
wind and the apparatus is then set as in- 
dicated, the lever В being placed under the 
outer end of F, the alarm set for the time 
desired, and a small string run from F to 
the spool on the alarm at I. When the 
alarm goes off, the string pulls F from Е 
and E falls to a perpendicular qvosition re- 
leasing В, thus closing check. This device 
enn be rigged up in two Пойга, is simple 
and one enn always be sure of n fire,.—Con-: 
tributed by H. E. Gregory, Waverly, N. Y. 

—— — Áo Qó€— 


WATERPROOF CEMENT RECIPES 


1. White lend, red lead and boiled oil 
mixed together with a good size to the con- 
sistency of putty, 

2. Dissolve 1 oz. powdered resin in 10 oz. 
atrong ammonia aml add 5 parts gelatine 
nnd a 1-part solution of acid chromate of 
lime. 

1. For feowaterproof paste cement, add to 
hot starch paste one-half its weight of tur- 
pentine and a small piece of alum. 

4. For lining cisterns, make into a paste 
with boiled oll, 2 parts each of powdered 
brick, quicklime and wood ashes, 
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TO SOFTEN DRIED PUTTY 


Putty ihat has dried hard as rock ean һе 
softened as follows: Pound it with a com- 
meon lamer on za smooth, hard surface, 
add a little linseed oil and it can then be 
worked with the hands ensily and wilh be 


Fig. 2 


as good as when fresh.—('ontributed hy TW. 
^. ропа, Topeka, Ran. 
———————— —— — 


FORGING A LUMBER DOG 


Thé lumber dog shown in the sketch is 
nile of steel *5x2x13 in. punched at one 
end and drawn out as If for sharpening a 
ehisel, It is then bent about two-thirds 


of the way round and the back drawn down 


Forging a Lumber Dog 


as thin zs possible, but still leaving the 
point full width of the steel, or ™% in. This 
kind of dog is commonly used in Oregon, 
says n correspondent of the Blacksmith and 
Wheelwricht. 

— — 


TO DEODORIZE BENZINE 


To 1 gal. benzine add 3 oz. quieklime. 
Shake well; let lime settle; pour off and 


filter the benzine, 


POPULAR MECHANICS 84T 


AN AIR-BOUND PIPE LINE 


some time ago 1 laid a line of 4-in. pipe 
übont 3,000 ft. long, saya a correspondent 
of Power. The first 1,000 ft. gave me a 
fall of 530 ft.; the rest of it was compara- 
tively level As the pressure was not re- 
quired and some of the pipe not very good, 
| did not put in any valve, but piped direct 
to a tank having a large enough overflow 
їо take care of any excess in case of the 
mil shutting down. When everything was 
completed, the water was turned in, and 
after waiting some time we were somewhat 
surprised that no water eame to the mill. 
I had had a similar experience before, but 
never when there had been so much pres- 
sure, nni was incline to think something 
had gotten into the pipe. However, I took 
n sharp pick and hunted the high places. 
When I found one very prominent, I stuck 
the pick Into it. After finding about a dozen 
of them, the water came all right. I lave 
since lowered the high places when possi- 
ble, and put in peteoeks where 1 ео 
not. level the pipe, and have had no more 
trouble, 

— — — — ip — —— — — 


STEAMING OUT SPLINTERS 


When a splinter has been driven into the 
hand it can be extracted by steam.. Fill 
a wide-mouthed bottle nearly full of hot 
water, place the injured part over the mouth 
and press it slizhtlv. The action thus pro- 
duced will draw the flesh down, and in a 
minute or two the steam willl extract the 
splinter, also the inflammation. Try it anid 
be eonvineeL.—Xational Magazine for June, 

О cete з — — 


HOW TO RESPOKE A METAL 
WHEEL 

For à threshing machine wheel, 55-In. Iron 
rel is the stock to usel Cut the spokes 14- 
in. longer than the required length and up- 
set them in the huh, marking each one so 
it will he put in the right place, Cut 
thrends nt the outer ends of the spokes and 
use janm-nuts, 

Drive the spokes in the hub and true up 
the wheel with jam-nuts, tapping the spokes 
in the meantime. When true, head the 
spokes and see that all the nuts are tight. 
A correspondent of the American Black- 
mith says he respoked а wheel of a 50,000- 
Ih. threshing machine їп this way four 
rears ago and that it is solid yet. 


Spokes can he removed from Duggy 


wheels by the following method: — Place 

the spoke in the vise with the iuside of the 

wheel up; place a short block of wood 

айпа the hub above the spoke and strike 

with a 6-Ib. sledge. One blow will bring 

it. A ресе of felt will protect the palnt. 
— — — ar a —————————— 


HAND PUNCH FOR SHEET METAL 


This device for punching holes in sheet 
metal is extremely simple and will be found 
a great convenience to those. who possess 
no punching machine; says, n correspondent 
of the American Machinist., The guide con- 


Derive Punch 


Convenient Hand Punch 


sista of a bit of steel doubled over with a 


free hole drilled through the ends. The 
illastration is self-explanatory, 
— ——— 

That device that saved you so much 

trouble the other day would help your 


brother mechanic, if he but knew about it. 
Send us a sketch and brief description. 
macc 
A blueprint is ready for washing when 
a slightly moistened finger touched to it, 
leaves a mark nearly purple. 
— (€ 9 —— 


Coal containing a large amount of ear- 
bon gives the best heat; the oxygen being 
combined with bydrogen as water Is of no 
value, An excess of hydrogen in gas coals, 
however, is an important item in the pro- 
duction of heat, 
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HOW TO MAKE AN AUTOMATIC 
BAGGER 


The «Ке shows un automathe bagerer 
for elevators amd milla that will till three 
baga in siecession ë without attendance. 
The device is very simple in construction 
and works as follows: 


The stock falling central 


through the 


\ 


i 
al 


' 
ш = bie == = 
a 


pac 2( \\ pun 


Automatic Bagger 


) 


&nout fills bag No. 1 first and baeking up 
in the spout forces valve Xo. 1 in the spout 
leading to bag No. 2 up And fills Xo. 2. Ob- 
serve that valve No. 2 is higher than valve 
No. 1. When bag No. 2 is filled, the stock 
will be at sultable height to lift valve No. 
о and fill bag No. 2.0 The stock is then shut 


"шый me һы "шь 
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off and empty bags replaced for the filled 

nnmes,—Contributed by F. М. (Cummings, 283 
Forsyth Ave.. Detroit, Mich. 
ELI Do E 

RUNNING THE LATHE WITH A 

MOTOR 

The ageeompanyving illustration slows hos 

Eugene F. Tuttle, Jr, of Newnrk, Ohló, con- 


песе up 1 small footpower wood turning 
[ане with a ;V&5-hp. electrice motor. The 


lithe trendio, T. was disconnected from the 
fvwheel, and rhe flywheel was then belted 
to the motor, M. Oi the base of the motor 
was mounted a one-point siviteh S, which 
wins connected пр as indien ted. 

А small puliev, DP. Таро enouzh to turn 
in the place where the driving red works 
on the treadle, Tyavas mide and put in place 
amd a cord, O', was run from the switch, S, 
through a serew-eve, E. under the pulley 
and up to the bed of the lathe, where it was 
fastened At Fe When the front of the 
treadle is depressed it pulls on the соч, 
с", and opens the switch. The switeh is 
closed by; another cord, O, running from 
the switel direct to the pulley where it is 
fastened at the side of the pulley, This 
string must be kept tight to give satisfac- 
tory results. The switch imay be obtained 
of anv electrical dealer and should have п 
ү: or 2Z-in. spark gap when opened. The 
arrangement lias been in nse two YEATES 
with no repairs, excepting new cords. 


Гог Controller for Lathe 
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A HANDY SCAFFOLD BRACKET 


In the scaffold. bracket illustrated here, 
А A nre pieces of ox4: FF B, pieces of inch 
bonmd, and C is 
the bracket to some 


4 long pole used to elevate 
Шіл or 


шешиу 


p 


eh 
ra! 
n 


ү! 
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А Handy Seatiold Bracket 


reached part of a building where it is to be 
used. The foot of the pole, savs the Master 
Painter. may be secured by п stake driven 
into the ground. Two or three poles, with oo 
board or more meross, ean be raised simulta- 
neously amd n sabe senffohl is up ready for 
use. 
—— Jd — — 


HOW TO CUT AND APPLY GASKETS 


There are a few simple Kinks which. if 
abserved in cutting anl applving gaskets, 
wil make the work much cnüsier, saVs a 
eorrespondent of Maehinerv., While eut- 
ting the rubber, have modish of water ot 
hand and keep wetting the eutter, — Exeel- 
lent results may be obtained by this metli- 
al on rubber gaskets] jim. thick. A gasket 
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Method of Inserting liasket 


541 


wil be much more énsilv removed should 
the joint brenk, if the fanges are ehnulked 
at the time the gasket is put in place. 

Whore two fanges cannot be separntiel 
any great distance amd thor» is trouble in 
insertioe the gasket, place it between a 
folded sheet of paper as shown in the 
sketeh, and it will co in more ensilte After 
some of the bolts have been entered, tnr 
out the paper 

—— — 


BABBITT JOURNAL BOX 


KINK 


A bahbhitt journal box with п brnss wenr- 
Ing surface for either large or small shafts, 
may be made as follows; 

Have the brasg of suitable thickness and 
length for bending around the shaft, and at 


9 чт ADJUSTING BOLT 


GRASS PLATE 
m 


PROTECTING 
BLOCK 


WEARING SURFACE 


\ 


BRASS PLATE 


RIVETS 


Adjustable Journal Box 


the center of the piate drill and counter. 


sink holes for soft metal rivets,  havinz 
lends that project slightly, so the filling 


of metal enn take hold. The countersink is 
for the small end of the rivet. Smooth 
shaft, and in ense of rivets 
being too large, after bending follow up the 
dents near the rivets with gentle tapping. 
Where the shaft can be had of suitable 
temperature the smooth plate ean be treated 
in the usual way һу sohlering on the tmn- 
der side nml near the rivets, After filling 
with the labhitt metal, let eaol and then 
file off any surplus brass, Then. in ease of 


town to fil 
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overheating, the rivets will hold the brass, 

if the heads project far enough. ‘This box 

may not be suitable for all shafts, such as 

conical shapes, ete.—Contributed by August 

Rinne, 937 Alameda St., Los Angeles, Cal. 
— I —__ 


WANTS TROUBLE ALARM PLAN 


The necompanving sketch is sent us by 
W. Williams, of 100 Stockton 5t, Brooklyn, 


dh S 


PARKING 


УХ 
TT 


"ni 


BAT T ERY 


GAS PIPE 23 


What's the Matter г 


AN. Y, and is a plan of an electric gas-light- 
ing system of five burners, which he has 
installed in his house. Mr. Williams wishes 
to know how to connect a bell with this 
system, so that, if there is amy trouble on 
the line—na short circuit or а ground-—tlhe 
alarm will sound. Can апт one offer a sug- 


zestion? With the wiring indicated the 
alarm worked for awhile, but finally 
«topped. 

+ — 


HOW TO MAKE GRAFTING WAX 


А коой grafting wax ean be made by 
breaking up fine 4 paris resin and 2 parts 
beeswax and melting them with 1 part of 
tallow or linseed oil When thorouzhly 
melted, pour the liquid into a vessel of 
cold water. When it is hard enough to 
handle, take i£ ont and pull and work it 
until it becomes tough and of the color of 
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very light manila paper. The wax may be 
applied hot with a brush, says a bulletin 
of the Department of Agriculture, but care 
must be taken to avold injury. If applied 
hy hand, first grease the hands with tallow, 
Spread the wax over all eut or exposed 
surfaces пп press closely, so that when 
cool it will form a coating Impervious to 
air or moisture, 

To make waxed string, put a ball of Xo. 
18 knitting cotton Into a Kettle of melted 
grafting wax, In five minutes the cotton 
will be thoroughly saturated and will re- 
main suitable for use inmdefiuitely. 

————————{ъ—— 


SHADE FOR ELECTRIC LIGHT 


Procure n piece of tin of suitable size and 
strike out a circle on it about & or 10 in. 
in diameter, nnd a smaller circle 155 in. in 
diameter in the eenter of the first circle, as 
shown in Fig. 1. Cut out the large circle 
with a pair of shears and cut an opening 
in it, as shown at A, Fig. 1. 

Punch out the center circle by means of 
п punch amd finish it round with n file. 
Fold the edges together and solder or rivet, 


Fig. 3 


us in Fig. 2. To adjust the shade to the 
lamp, put the lamp up inside the shade, so 
that the end that serews into the socket 
projects through the opening at the top 
and then serew the limp into the socket. 
The large part of the lamp will prevent the 
shade from coming off (Fig. 3.) Such a 
shade is cheap, easy to make and answers 
all purposes. The exterior of the shade 
тау be painted green if desired—Contrib- 
uted by W. -h егт, Emsworth, Ра, 


POPULAR MECHANICS 851 


MECHANICS FOR YOUNG AMERICA 


HOW TO MAKE A TOY BATTERY MOTOR LIFT A 10-LB. WEIGHT 


The materials necessary are a small bat- 
tery motor, three or four cells of batteries, 
an old clockwork, and a board about 12 in. 
long and 6 in. wide. Remove the main- 
spring from the clockwork and make a small 
pulley and fasten it on the axle of the 


smallest wheel in the mechanism. 

Fasten the clockwork on one end of the 
board in such position that the large wheel 
will project over the edge. 
on the board about 6 in. 
work пий connect the pulley 
pulley 


Place the motor 
from the elock- 
of the motor 


in the clockwork by a 


rax. Melor 


with the 
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TO RENEW OLD 


DRY BATTERIES 


Remove the paper that covers the cell and 
knock sever) good-sized holes in the zine 
shell; Place the battery in a glass jar, fill 
it two-thirds full of strong sal ammoniac 
(or asnlt) solution and connect the terminals 
t0 whatever apparatus the current is to be 
used for. A few drops of sulphuric acid 
quickens and improves the action. The out- 
put of the cell will be nearly а= great ñg 
when the battery was first bought.—Con- 
пей by €. W. Arhitt, Austin, Texas, 


Crock Негіз — -Tn 
Beli 7 


rö ls 


ducc leta 


string belt. Now fasten a piece of strong 
cord or chalkline to the axle of the large 
wheat the clockwork and put a weight 
of nhont.10 or 12 Ib. on the end of the string. 
Using three or four batteries, the motor 
will lift the weight up to the level of the 
clockwork without елу. This experiment 
demonstrates the power of gearing. -Con- 
tributed by W. Т. Slattery, Emsworth, Pa. 


WEATHERPROOFING FOR TENTS 


Dissolve 4 oz. sulphate of zine in 10 gal. 
water: айа 14 Ib, salsola; stir well until 
dissolved and add 14. oz. tarturie acid. Put 
the tent eover in this solution amd let the 
Өй hrs, Take out (do not wring it) and 
hang up te dry—Orinnell’s Hand Book on 


Painting. 
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HOW TO MAKE AN ELECTRIC FURNACE REGULATOR 


We haved furnace in our house aud a part 
of my work euch evening last winter was to 
go down in the basement at 9 o'clock, fill the 
furnace with coal for the might and stay 
there until it was burning in good shape, 
then to close the draft door, Ав this per- 
formance requires from twenty to thirty 
minutes I concluded to make а self-aeting 
device which would close the draft and 
leave the furnnee safe, without any further 
attention. on mx part, after putting in the 
conl amd opening it up to burn, As some 
other bors may like to build the same regu- 
lator I will tell just how to make one and 
how it operates. 

Referring to Fig. 1, you will see a straight 
eoml is attached to the draft door of the 
furnace D, amd is run over the pulley P and 
finally is attached to a small piece of iron 
Н. This piece of tron is hinged to lL To 
the other side of H another cord G is fas- 
tened, which posses over the pulley X and 
terminates in any convenient place in the 
rooms above, This piece of iron Н is held 


see oo ЕЕ Å- ss 
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in Шиор bv the release A. Now © is a coil 
of wire from a door bell. R is an armature 
Which works А on pivot J. M is a U-tube, 
filled with mercury, one end being. con- 
nected to a half liter glass flask F һу the 
tube T, and the other end terminates in an 
overflow tube О, EF Is a battery of three 
bichromate cells which are, connected up 
with the C and the platinum points 1—2, 
Which are fused Into the U-tube. 

On fixing the furnace the iron piece H 
takes position X, this being the normal posl- 
tion when draft door D is closed. On arriv- 
ing upstairs I pull the cord G, which causes 
the plece H te become fixed In the vertical 
position by means of “A. This opens the 
draft door at the same time. Sow when 
the furnace beats up sufficiently it causes 
the alr to expand. in F, which causes the 
mercury hr M te rise à little abore the point 
2. This immediately causes n current to 
flow through. С which in turn draws R 
towards ity raises А nnd causes H to drop to 
position X. This shuts the furnace door. 
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Sow the furnace, of course, cools down, thus 
causing the air in F to contract aml roms- 
quently opening the elrenit through C. [Г 
nt any time the furnace should overhlieat, 
the raising of A, on which is grounded n 
wire from a signal bell upstairs, will make 
a circuit through the bell by means of the 
point Z and wire lending therefrom. This 
bell also serves to tell me whether H has 
dropped or not. This same device of regu- 
lating the draft D can be used to regulate 
the damper, found on the coal doors of most 
furnaces, by simply fusing a platinum point 
on the other side of M and changing the 
cord which is attached to D. A two-contact 
switch could also be inserted to throw con- 
nections from 2 to 3. It would work in this 
manner: The damper door, of course, which 
keeps a low fire, would be up in a position 
similar to D; on the furnace cooling too 
much, connection, due to contracting of nir 
їп Е, would be made through 3 and C, caus- 
ing Н to drop, thus closing door, This sim- 
pie device worked very well all last winter 
and gave me no trouble whatever. 


If vou cannot readily procure. a U-tiube, 
you сап make one, us I did, und the work 
is interesting. 

The U-tube is constructed in thé following 
manner, A glass tube is closed at one end. 
This is ione by holding the tube in one 
corner of a gos flame, somewhat near the 
dark area (A, Fig. 2), and constantly turn- 
Ing the tube, when it will be found that the 
glass has melted together, Now, after it 
is cool, about 3 or 4 inches from the еді 
end, the tube is held steadily яо that the 
fame will hent one small portion (BH, Fig. 
2), After this small portion is heated blow 
into the tube, not very hard, but just 
enough fo cause tube to bulge out. Allow 
to cool. Then rehent the small bulged por- 
tion, blow quite hard, so that the glass will 
he blown out at this point, forming a small 
hole. Now insert about a half inch of plat- 
inum wire and reheat, holding platinum 
wire by means of a small pliers so that it 
will be partly in the tube and partly with- 
out. The platinum will stick to the glass, 


and if glass js sufficiently heated one will De 
able to pull it, by menns of pliers, from one 
side of the hole to the other, thus sealing 
tle wire into the tube. Another wire is 
&enled in the same way about ип Inch from 
the first. Now, to bend the tube, one must 
hold it, with both hands, in the finine and 
turn constantly until soft. — Quickly. witli- 
driw frou thine and bend; just ons you 
wold a piece of copper wire, Allow to coal 
slowly. 

The several tubes are connected with a 
short piece of rubber tubing. 

Tbe total cost of materials for eonstruet- 
ing the apparatus complete will not cost 
aver one dollar—they eost me sixty cents.— 
Contributed һу M. G. kopf, Lewis Institute, 
('hieago. 


HOW TO MAKE A SIMPLE FIRE 
ALARM 


A- fire alarm which is both inexpensive 
and simple in construction is shown in the 
illustration. Its partg are ns follows: 

A, small piece of wood; B, block of wood 
nailed to A; 5, 5, two pieces of sheet brass 
about М in. wide, bent into a hook at eacli 
end: Р, Р, binding posts fastening the 
springs S, &, to block B, so that they come 
imm eontaet at С. W is a piece of wax crayon 
just long enough to break the contact at C 
when inserted as shown in the illustration. 

When these parts have been put together 
in the manner described, connect the device 
in ecireuit with an electric bell, and place it 
behind a stove, When the stove becomes 
too hot the wax will melt at the ends, allow- 


Simple Fire Alarm 


ing the springs to contact at C, aml the 
alarm bell will ring.—Contributed by J. К. 
Comstock, Mechaniesburg, Pa. 
o= — x- — — - 
A speed of 83 miles an hour was made in 
п test of an electric locomotive pulling a 
heavy train on the New York Central re- 
cently. 


-—— € —À | 
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HOW TO MAKE A BELL TENT 


Cheaper Than Buying a Tent and Just as боой 


A bell tent is easily mode and is nice for 
kiwis, ns well as for n boys camping out- 
it. The illustrations show s plan of a 
tent 14 ft. in diameter. To шаке such a 
tent, procure unbleached tent duck, which 
is the very best material for the purpose, 
катун the Cleveland Plain Dealer, Make 22 
sections, shaped like Fig 2, cach 10 ft. 6 in. 
long and 2 ft. 2 in. wide at the bottom, 
tapering in a straight line to a point at the 
top. These dimensions allow for the laid 
or lapped seins, which should be dowhle- 
stitched on s machine, The list seam sew 
only for a distance of 4 ft. from the top, 
leaving the rest for an opening. At the end 
of this seam stitch on an extra gusset piece 
so that it will not rip. Fold back the edges 
of the opening and the bottom edge of the 
bell-shaped corer and bind it with wide 
webbing, 3 in. across and having eyelets at 
the seams for attaching the stay ropes. Near 
the apex of the cover cut three triangular 
holes 8 in. long and 4 in. wide at the bottom 
snl hen the edges. These are ventilators. 
Make the tent wail of the some Кин] of 
cloth 2 ft. Z in. high, Bind it at the upper 
edge with webbing amd at the bottom with 
canvas. Also stitch on coarse canvas 6 im. 
wide nt the bottom, and the space between 
the ground and the wall when the tent їз 
raised, fill with canvas edging, Stitch the 
upper edze of the wall firmly to tlhe bell 
cover at the point indicated liv the dotted 
line, Fig. 2. 

For the top of the tent have the Marck- 
arith make a hoop of 14-1, round gzalvanizedg 
iron, 6 in. diameter. Stitch the canvas at 


the apex arouml the hoop und along the 
sides. Make the apex into a hood and line 
it with stiff canvas. Ihave the tent pole 3 du. 
in diameter, made in two sections, with a 
socket joint amd rounded at the top to fit 
into the apex of tlie tent. 

In raising the tent, fasten down tle wall 
hy means of loops of stout line fastened to 
its lower edge aml small pees driven 
through them into the ground, Fig. 5.- Run 
the stay ropes from the evelets In the circu- 
lar cover to stakes (Fig. 5) stuek An the 
round. Use blocks, as in Fig, 6; on the 
Etay ropes for holding the ends nnd adjust- 
Ing the length of the ropes, 


a афф —— 


ENAMELING A BICYCLE FRAME 


маке an enamel by. mixing 2 oz, burnt 
пег with 1 «t. boiled off, heating, and 
then adding 1 ox. asphnltum. Keep the 
mass hot until thoroughly mixed, says the 
Master Painter. Thin with turpentine while 
still hot. 

Use n enmel's hair brush for applying the 
enamel] and allow it to set; then place the 
article in nn oven, bake for six or eight 
hours at à temperature of 250 dez. F. When 
cool rub. down with steel wool Apply a 
finishing cont and allow it to bake eizht 
hours at 250 deg. F. Rub down with a soft 
ag. varnish and bake again at 200 dez. F, 
Heat and cool the frame gradually each 
time. Black ennmel is easiest to apply and 
bakes hardest, but requires a temperature 
of 300 deg. Colors can be bakel at from 


200 to 250 dec. 
——————— 
A little borax added to flour paste will 


double its adhesive power, nnd keep it from 
souring, also. 


POPULAR 


THE "ACOUSTICON" BY WHICH 
THE DEAF HEAR 


Those people who have long ngo relin- 
qished the delights of attending operas 
ünd concerts, and lave perforce given up 
the comfort of church services, becouse of 
defective hearing, are once more to listen 
to and drink In all that the normal sound: 
loving human being enjoys. The “acoustl- 
con" is а new apparatus, a combination of 
the telephone and the inierophone, by the 
use of which the deaf are able to hear. 
Churches and theaters are already taking 
advantage of this important invention and 
inn few vears every publie hall of any ime 


S| WS | | B | | 
tal Tias | 
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The Acousticon Installed in the Madison Avenue Baptist Church, New York City. 
apparatus is on the pulpit in front of the speaker. 


portanee will be fitted up with this or sim- 
llar apparatus for the benefit of partially 
deaf auditors, 

The acousticon eonsists of a cup-shaped 
receiving apparatus, corresponding to the 
telephone transmitter, into the open side of 
which the sound waves enter, says the 
American Telephone Journal. The inner 
surfaces ofthe device are shaped to reflect 
the sound waves until they strike-the cen- 
ter of à diaphragm mounted in the cup at 
right angles to its axis Wires nre run 
from this transmitter under the carpets to 
seats in any part of the auditorium and 
terminate in n recelver or earpiece very 
much like a telephone receiver, but differ- 
ent in construction, hung conveniently 1m 
the pew, The deaf person who uses the 
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receiver is able to hear music imd the ser- 
mon. The device was first tried in the Mad- 
ison venue Baptist church in New York 
and two women Who had not hnpeard ii ser. 
mon iu twenty-five years used it and pro- 
nouneed it sutisfuetory,. Sow this church 
has manr earpiece; jn use п. other 
churches nre installing the aconsticon. 
The device was also installed 1d. one, New 
York theater. Four of the microphones 
were placed on the stage, just behind the 
fonlights. These were connected in series 
and all of them put in series with the 
small powerful battery that furnishes the 
current for the apparatus, Where several 
eurpieces are connected, to one transmit- 
ting device they are eut in in multiple with 


E 


СоштЧкин Am. Telrpkors PENIS 
The transmitting 
The auditors are listening through the earpleces 


each other. Thirty-two men and women, 
who had ceased to attend shows because 
they could not bear, were enabled to enjov 
the choruses in the revival of “Florodora” 
In Sew York by this menns. 

A portable apparatus which ean be cAr- 
ried by a mute is manufactured also, The 
sound receiver is placed on a table or desk 
amd the earpiece, which is connected by a 
cord, is held to the ear. This apparatus is 
very light and convenient to handle. 

— m 

A submarine boat provided with strong 
grapplinz hooks operated by electricity Is 
being tested for picking up articles at the 
bottom of the sea at Genoa, Italy. The boat 


descended 348 ft, at which depth the crew 


breathed without difficulty. 


For more magazines like this click here => 


556 POPULAR 


LARGEST DIRECT CURRENT GEN.- 
ERATOR EVER BUILT 


The largest direct current zeneraiter ever 
built was recently fustallel at ns lighting 
plant in Cmeinnati, О, The machine is of tlie 
gelt Kw. engine type, 38 ft. in diameter. 
The commutator is 180 dn, in «diumeter, and 
the total weight of the generator is 350.000 
lbs. ‘The enormous size of the generator is 
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LEATHER RAILROAD TIES 


lavither гиро ties are bheing used on 
Пн: Russian movernmmnent ган, report 
German papers, Tarred wood aud iron have 
been tried. for the purpose with unsatisfac- 
tory results, It is expecteil that the eather 
ties will not be affected ly alr or heat; ner 
Will they split when spikes are driven into 
then. 


"The Machine Is 38 Feet in Diameter" 


best appreciated by comparing /it to the 
height of the men near it, and who appear 
пя mere plemies, — Our illustration is by 


courtesy of the Bullock KEleetrie Co. 
— y 


UNDERMINING THE ALPS 
Engineers of this. century have the faith 
that cam move mountains, Switzerland his 
nother Alpine tunnel project in tind, of 
Which she has been dreaming since 1887. 
The new tunnel, if cut, would connect 
Frutigen nnd Maron, passing under the Ber- 
nese Alps aml being of great commercial 
advantage to the city of Berne. Should the 
tunnel pass under Lotschberg, it would be 
the longest in the world. The estimuted 
eost is $12,376,000, but it is belleved that It 
would more nearly approximate $16,000,000, 


NEW ANESTHETIC FOR THE EYE 


ee 


A new anesthetic enlled vohimbine is pre- 
pared from the  yohimibehe tree which 
grows in West Aľrica. The preparation 
eonies crystallized in white silklike needles 
Which are soluble in  sleohol, ether nnd 
ehloroform, Administered hypodermienll:, 
the anesthetic produces local nnesthesin of 
two hours’ duration. its most Important 
nee, however, is for rendering the cornea of 
the eve insensible by merely dropping the 
solution upon the part. It causes itching 
at first, but in two minutes diminishes the 
sensibility of the cornen, and in ten min- 
utes produces complete insensibilitv, with 
no perceptible effeet on the pupil of the 
eve. it does not injure the tissues and Is 
not polsonous. 
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Earn from $80 to $125 Per Month 


WE WANT YOUNG MEN for Firemen 
and Brakemen, experience unnecessary. 
High Wages, Promotion. Positions 
secured as soon as competent. In- 
structions by mail. Cut out Cou- 
pon and send with stamp for 
full particulars to-day . . 


National Railway Training 
School, 224 Boston Blk. 
MINNEAPOLIS, MINN. 


REPAIRING OCEAN CABLES 


Breaks in ocean cables are of frequent occurrence 
for all the precautions that are taken against them. 
Currents and thle may fray them, icebergs grinding 
over them may cause ag break, and often the Asher- 
men's anchors on the Grand Banks do great dnm- 
пре. А fleet of abont 40 vessels Is malutalned te 
keep the cables of the world in repalr, says the 
Marine Journal. | 

Across the bed of the Atlantic are lald fifteen ca- | 
bles, four are 


LIST T REFRIGERATORS + 


Factory Closing Out 
SALE 


Price less than cost 
to manufacture 
White Enamel Lined, Zine Lined 
Galvanized Steel Lined | 


Cold Air Bpaoo 


“Пей, or ont of service, A break 
in à cable is located approximately from the cable 
offices by menus of sensitive instruments which re- 
cord the proper working resistauce of the cable and 
also the reslstanee of the portion between the office 
and the break. Cable repair ships always keep up 
steam amd lie in convenient porta so they can sail 


immediately upon orders Besides the larce crews 
required for these ships they carry electriclans. or 
repairers and experts, | 

The defective cable is ent by a mechanleal grap: 
nel which grips one end and brings it to the sur- 


face and is then spliced. The eaptaln must be 
very ecnreful to locate the right cable Instead of 


getting hold of some other one that ls working: all 
right, This, Indeed, sometimes happens and entails 
creat expense as well as indignation." The work Is 
expensive enough as it ls. It costs £1,500 a дау 
to maintain a cable ship and the cable used to make 
the splice costs from $750 to $1,000 per mile, anid 
sometimes ss much as а Ib50- te 300-mile length Is 
required. One break on record took 116 days to 
mend at a cost of $375,000; another required 587 
days, coating $230,000. 


BENT ANYWHERE C. О. D. SUBJECT 
TO APPEOVAL 


Tolman Steel Range Co. 


бб Lake Street, Chicago 


you are in the market for any kind of i machinery 
and don't know where to get it, write : 2 2 2: 2 2: : : 
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We Know 


You Know 


These cement patches 
are constantly coming off 
this hot weather, Our 
Vulcanizers notonly make 
patches stay, but will 
mend cuts and holes in 
outer caslogs of auto tires 


pood as new, 
GUARANTEED 


Let ua tell ron. Asak for 
circular "В," 


“STITCH-IN-TIME™ 
VULCANIZER CO. 
TOPEKA, KAN., U, S, А, 


CURE FOR 


MOTORPHOBIA 


ГЕШ Pa FrT4 CHLPEE PGE 


“EVERYTHING 
THE MOTOR CAR SU 
MicHicanN AVENUE 


FOR YOuüu AND 


pm _„ | 
| à n | 


ARTAL Ge 


YOLA UTO 
PPLY CO, 
CHICAGO, 


CASTINGS 


AUTO, MARINE and STATIONARY 


AR you in 
the mar- 
ket for Gasu- 
line Engines 
or Accessor 
ies? We con- 
duct а real 
Bargain Place 
on these lines, 
Write us. 


L. W, GILLESPIE & COMPANY, MARION, IND. 


15 Days’ Trial] 


on this Engine 


Мо ган payment required, re раз 
freight L^ amy point within 1:000 milpa 


ef Chicas, 


for 335 dava, 


perik Fluga eder d | 
Èl, 50 ench. | 


| Second-Hand Engines all Sizes 
"S McDONALD & ERICKSON, 


| 36 West 


Randolph St., Chicago. 


| engines 


HINTS ON GAS ENGINE IGNITER TROUBLES 


The essential to a good spark is that a good con- 
tact shall be made before the coutact poluts are 
forced apart, 

їп practically all make and break Igniters the 
movable electrode passes through an iron or a bronze 
bashing and the current must pass from this Lbush- 
п to the axis of this electrode before reaching the 
сопіасі points, says Gas Power. 

Coder certain conditions the contact between the 
outer stem oni its bearing, i. &., wlth the metal of 
the engine, may be so poor that only a very smal 
current could flaw: so that on breaking: the contact 
the spark is too feeble to light the gaz, 

Oftentimes when this condition exists it ean be 
все by shielding the lgniter mechanism from the 
light—If the contact between Igniter stem and W'ar- 
ing ls very poor small sparks may often be noticed 
around the igniter parts outside of the cylinder, 

The couse of this trouble may be due to the pres. 
ence of too much oll on the lguiter bearing; it fs, 
however, more often due to wear and a poor fit Dbe- 
tween the stem and its bearings; for where the bear- 
ing is poor the gases and burnt oll fow through by 


reason of the high temperature which the stem 
reaches after a few minutes running; the oll and 


soot bakes on It forming with the "fire rust" a coat- 
ing that is nn extremely poor conductor. 

Adi to the resistance thus offered—that due to the 
asceumulatlon of fresh or of burnt oil on the contact 
points proper, Inside the cylinder an amount of re- 
sistance is easliy reached which prevents the passage 


| of enough current to give a satisfactory spark. 


Nearly all make and break igniters on commerclal 
are defective in design in that they permit 
of this condition occurring. 

The Igniter stem bearing is one of, if not the most 


important hearing on an engine, 


It should work freclyr—be as near free from leak- 


sage and free from friction as possible, 


It should always be kept well oiled, 

All of which conditions are practically impossible 
with a simple straight bearing or a valye-head bear- 
ing at the Inside of the cylinder. 

When the stem is flooded with ОП a good eon*act 
is not formed for the current (for oll is а poor con- 
ductor and when it completely surrounds the stem 
the insulation is absolute.) Yet when well olled re 
igniter works better than when the bearing is dry, 

The igniter stem should be kept cool enough not 
to burn the oil. 

Ol should be fed to this bearing in ample quan- 
tity and regularly—best perhaps by a special oll cup 
or by force feed. 

The prevention of the loss of this ol] and thé 
keeping of the bearing in good condition could be 
obtalned br making a valve shoulder near tue cut- 
side end of the bearing or by surrounding the outer 
end with a stuffinz box and lastly a perfect metallic 
contact should be had—celither by soldering a flex:ble 
wire direct to the igniter stem—or to copper Бай 
pressed agalnat the stem at Its extreme outside end. 
Where such provision is properly mate it will be 
found that ample spark for all purposes con be fur- 
nished with from one-third to one-half the battery 
power usually found to be necessary. 


= - 
m E 
O 075 rrc——!oÁ———— Sm сз КЕ 


GAS ENGI N E GEN SRATOR 


Stead 
Gasoline Engine. 


(as or 


light from an ordinary : 
ulletin. 


Write for 


Rochester Electric Motor Co. 


25 FRANH STREET - 


ROCHESTER, N. Y.. U. S. A. 
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Would you be interested if we could prove 
mace. Suction Gas Producer 
ad Producer Gas Engine 


would pay first cost in the saving in less than 
hg. | one vear? 
COMPLETE PRODUCER PLANT a 


Pound | Read the names of Wise Power Users (partial list only) using Gas 
| Producer Power Plants, and saving $ 
H. P. ; Brooks Elevator Co., Minneapolis, Minn. 155 H. Р. 
| | Hermosillo Еее trle Ligh ht ©; X TS ЖОР 225 M. F, 
| мерсе Electric Lig cree, Ме ‚ Р; 
Hour | Write to Regent Shoe (0., ee ag Neh., 50 Н. Р. 
ео | Pare meter Шы рад, Mo e E MAE 
Electric Ligh UT iam, ck 4 
Charcoal. | і Gilliam Ke iilis T. ime А & Cement Co. St. Lonis, Mo, 60 H. Р. 
Anthracite allot ' Lustre Mining Co, El Oro, Mex., „о 100 H. Р. 
рь Coal Pablo Gaudin, alg E 122 ien H. b. 
| ! C, E. Hertline, New York, ? - 
: eas them The Gamer Co, Ft. Worth, Texas, 60 Н. Р. 
Coke, ü Archbishop's Palace, Oaxaca, Mex, 16 Н. P. "e 
Lignite | Sonora Mining & Develonment Co, Naeerari, Mex. 350 H. Р. 
ignite Caesar Marburg, Hermosillo, Mex., 16 H. P. 


7 Н. P. up--Suitable for all Power Purposes 


. WEBER GAS AND GASOLINE ENGINE COMPANY | 


BOX 358, KANSAS CITY, MO. 


1.17 “g 
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NEW WHITE PAINT TO COMPETE WITH 
WHITE LEAD 


A new white paint which is sald to excel white 
lead in covering power, swoothness of surface, dura: 
bility and cheapness has been patented du, Ger- 
many. In its production, burnt lime containing шик 
uesia, is saturated with a brdrocarbons and fired 
until all the carbon is burned. The material 1н then 
ground fine and colore ready for treatment, with 


linseed] or other saponiliable oills. "This. paint 1s | | . pa b W | 
said to dry quickly without drier and fo be ui- arlow S e ect wil 0 Е 
affected br light, ammonia, sulphurnmted hydrogen or TT A wi | | i | 


Convert Your Bicycle Into a Motorcycle 


We Пате a IM Н.Р. B ke Motor. 
Wa sell the eet of castings $7 50 
& drawings ior 1905 model | 

Woa also have n 74 H. Р. srt of castings 
Send stamp for catalogue and full par 
иеш. 


F EUREKA MFG. & SUPPLY C0. 
BT. PAUL = .- + MINN. 


sulphurous acid, — After some months the paint har- THE MOST DESIRABLE LAUNCH САНОРҮ 

dens like enamel, possesses m 4Dull gloss, does not S AND ATORM COVER EVER MANUFACTURED. 

blister in the sun and is washable Adjustable and disappearing. Bend for Catalog. 
LOW CANOPY со. Janesville, Wisconsin 


AMERICAN COIN FOR EUROPE 


Since it seems to be determlued that the expendi- 
tire of Americans who go to Europe for the sumi 
mer averages S1400 for each person, it follows 
that $200,000,000 of the so-colled balance of trade 
of S400,000, 000 this vear will be covered by these 
forelgn voyageurs. The tush to Europe this rear Is 
breaking all records, The number of Arat and gee- 
ond class passengers. who have already been car- 
fled nerass is $86, (0, Thirty thousand more will go 
In July, amd the total for the season 1s estimated at 
200,000.— Hartford Times, 

King Oscar of Sweden once passed through a small 
town, festivelx decorated in his honer, One stone 
bullding bore a large transparent board, inscribe, 
‘Welcome, Your Majesty?" ‘What house [s that?" 
nsked the king. “That is the town prison," was 
the answer. Whereupon his  majestr, апр, 
anld: “That is rather too much politeness," 
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B] à complete lina edi 1M te 10 

h. p for Hiercla, Automobile, 

"3 Marine Or Stationary. Als üt. 

Епа motor сют На nnd Com- 

plete MOTOR.OYOLES, Send 
выпр for catalogue. 


med | STEFFEY мес. co, - 
brown und F ешик: Ни, Philndelphis, Fa. 


She MIETZ WEISS 
OIL ENGINE, Stationary and Marine 


basolene Motors $ Castings 


1 to 75 Н.Р. 
128-138 Mott St. - New York 


The following chips are gathered from the editorial 
columns of a recent issue of the Woodworker: 
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THE WONDER GASOLINE MOTORS 


MOST SIMPLE AND EFFICIENT OUTFITS ON THE MAREET 


N? valves, gears, etc, to get out of order. So simple that a child can operate them. 
Just the thing for the farm, ahop, cottage, electric light plant, or Wherever а 
atemdy and reliable power is required. Our 14 H. P. marine outfit is without an 
equal.  Fart!ies are getting better than & miles per hour from them. They furnish 
more power for less money than апу other motor on the market. Prices will sur- 
prise, Write to-day. Tell us what you want to operate and we can save you 
money.  QOutflts up to 5 Н. Р. Descriptive catalogue free. 


THE Е. M. CORNWELL COMPANY, 408 8. Salina Street, Syracuse, N. Y. 
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SHORT MAXIMS FOR THE SHOP NEW MECHANICAL SPECIALTIES 


AUTOMORILE WASHER.-Conslsis of/a gnray- 
lng nozzle titted with hooked reds which hold n 


The day of the wood butcher may not be entirely | sponge in front of the spray. The nozzle is attached 


over vet, but the demand for his work is certaluly 
getting тегү limited. 


The foreman who lets his work run bim, Instead 
of running his work, is in for a mighty hard race 
until he changes this condition. 


A shaft 
tention as a pulley out of balance, but it generally 
uses up more power Їп the emid., 


Thomas 


The foreman who does not think it necessary to le 
on hand nt the factory when the whistle biows In 
the morning, is not likely to woke a very pronounced 
киоска of his business. 


Edison is eredited with saying that 
real genius is made up of three parts inspiration and 
ninety-seven parts perspiration, 


to the hose. in the usual 
war nml a ring to whieh 
the rods nare jointed Is 
moved toward the Пр of 
the porzle apreading the 
hooks apart. The sponge 
is Шеп inserted and the 
ring pushed towards It 
bringing the rods together 
to that they holl the 
sponge firmly, and are 
buried in the sponge so 
they cennnot scratch the 
paint. The water js then 
turned on and the machine 
washed without getting 
the hands wet A woolen 
snonge is provided for the 
device, ns it ls more last- 
Ing than the animal 


а в ж 


E Жж ож 


шау not attract as much at- 


жз + жш 


* + № 


+ а ж 


The man who 1s aiways asking hls employer for growth. 
шеге money may get there first, hut the man who 
vets his wages advance! without asking for it Is the 


опе that will stay longest, REFRIGERATOR BASKET.—For automobiles, 


— let fishermen, hunters aud picnic partles, Basket ів 


TRAVELING COURSES OF INSTRUCTION 


Three years igo 
trade in 
Instruectlior 


TH Lh. 


500 mën | 
nuisanéee and ita remedy is largely in the hands of 
remer, 


voralle 
brane 


FOR FIREMEN 


the ministry of commerce oni 
instituted “traveling courses of 
firemen,” with the object both of 
preventing smoke and securing a safe and economi 
cal treatment of steam bollers. The instruetlon As 
both praetleal and theoretical, and 1s given by, an 
academically trained engineer and a competent fire- 
course covers 14 days, and, more than 


———— de ————— 


EGG MEMBRANE HEALS 


Ege membrane placed upon the surface of wounds 
[я declared bx Dr, Amat, of Faris, to have a heal- 
Ing effect and the treatment toe he followed by fñ- 
Six or eight pieces of the mem- 
are applied 


benefited by it. The smoke 


n burn or uleer, then 1t Is 


covered with tin foil and fastened with dry anti- 


чер? When in about four days the 

ае the wonnd will present д Refrigerator Lunch Basket 

healthy of gramnulations, The membrane lined with asbestos and metal and divided Into two 
may grow diu. with the fissues or it may not adhere compartments, one of which willl eontaln sufficient 
at all. ice to last all dar, 


BUY A CAPITAL GAS ENGINE 


And you will not sit up nights worrying about expensive power. 


Cur engines are beyond the standard set by older gas engine builders and no one 
whe ia locking for the best and most economical power should buy any engine 
"without Arst investigating the marits ofthe Capital Engine. Write for Catalog Р. 


CAPITAL GAS ENGINE CO. =- Indianapolis, Ind. | 
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OTTO ENGINES 
" Simplicity is Desirable 


l rori: rix mt hire s povermno ir valve 
but every engine to work properly must have a governor, AIT тне, 
fuel valve, igniter and exhaust valve. The**Qtto**' has these net- 
essary parts and no more. Further, all these working 


parts are 


located at the engine head and on the outside, easy of acess for 
inspection and cleaning—not hidden away behind the ly wheel uri 
In other inaccessible places. A small point perhaps, but important 
to the man who takes care of the engine. 


OTTO GAS ENGINE WORKS, Phila, Pa. 
a STANDARD OF THE WORLD 


APPAREL DISINFECTOR.—a French Invention 
for disinfecting garments which bite been exposed 
to contoglons disenses. The disinfecting liquid is 
placed Iu the upper compartment and the top screwed 


Dynamo and Motor 
Bargains 


| We carry in stock over 600 machines 
in all sizes from ?$ to 100 horse power, 
both new and second hand, all guar- 
anteed. Small factory equipments our 


specialty. 


NO ONE 


Can sell you a first-class machine for 
less money. We repair ail makes. 
Send us your inquiries. 


Guarantee Electric Co, 


153 to 159 5. Clinton St.. 
CHICAGO 


Disinfecting Apparatus 


tightly, Ап аео lamp placed Immediately below 
quiekly generates steam whieh ia fores with Con- 
Aderable power from thé nozzle of the spout. | 


FairbanKs-Morse 


Jack-of-all-Trades 


Gasoline Engine will saw more wood than 
any other 2 H. P. Gasoline Engine. 


|} Itis sent all set up and ready to run. 
| Awarded Gold Medals at \ World's Fair, 1904 


Cut out complete advertisement and kid da 


FAIRBANKS, MORSE Ө CO., Monroe St., Chicago, Ill. 


= __ Un EDO NIOGMEUN ис 


Plase send me illustrated Catalogue No. H449Gasoline Engines. 1 may want... Н.Р. 
| Engine to run 
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* Quick Action" 


IGNITING DYNAMOS and 4 


MAGNETOS 


The most Reliable Bparkers om the 
Markot. 


Take the Place of Batteries. 


GASOLINE ENGINES 
Vertical and Horizontal, 14 to 
15 һ. р. Btationaries, Portables, 
Pumping Outitsand sawing Rics. 


GET OUR PROPOSITION 


and 1005 catalogue. 


Western. Muallenble & Grey Iron Mig. Co. 
194 Chase Street, Milwaukee, Wis, 


Bargains 


MOTORS 


Electrical Hepairing and Construction 
HEND FOR BARGAIN SHEET 


- PEERLESS ELECTRIC CO., 


141-143 So. Clinton St., 
"Phone Main 1025 Chicago 


ж Н. P. ВАТТЕВҮ MOTOR 

A PRACTICAL MACHINE = NOT A TOY 
$5.00 each 

BEND FOR PARTICULARS 


WALSH'S SONS @ CO., Newark, М. J. 


Eldredge Battery Volt-Meter 


Reading 0 to 3 Volts in 14 Divisions 


А convenient aud practical instrument 


for those who use Primary amd Btorage | 
Batteries, Dt renee will corer (se colin of p ер or са (6 
| ml ора Battery. Їн Drap Brar in ita rendings Nase 


Fwnrrahla EL ——Pn Prim ыа 


SPECIAL MANUFACTURING 


Dies and Stamping 


-TO ORDER -- 


SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 
DROP FORGING DIES AND DROP FORGINGS 


Mand to 
Order. Send Samples or Drawings for 


Hardware Specialties, ete, 


"Ti —m— жашы: 


Каат ee, Write for (ur Booklet. 


GLOBE MACHINE 2 STAMPING CO. | 


wia Hamilton 5t, - Cleveland, (hio 


THE 


mounted on the telephone stand near the lage, 


| ing the contarts. 


www.VintageMagazinesOn-DVD.com 


Š 1 | 
Jump Spark Coils 
FOR ALL PURPOSES 
Fie, Double, Triple and Quad. 
ruple for Stationary igpines and 


Automoblles, (Guaranteed in every 
particular, Fine Vibrator. 


BEND FR PATALOOTE р. 


THE KNOBLOCK HEIDEMAN MFG, COMPANY | 


BOUTH BEND. IND. 


Bin 


BRACKET FOR TELEPHONE FRECEIVER.— 


A bracket for holding ihe telephone receiver to the 
enr While talking over the phone is a new conven 


lence invented by n Pennsvrlvünig woman, The 
bracket is adjustable to any height required and is 


The 


Telephone Receiver Support 


|, Shank portion of the Joint carrles п lazy tongs hav. 


Ing à paler of arms for embracing the recelver. The 
arrangement permits of the free use of the universal 
calling and ringing-off arrangements of the present 


| telephone system. 


CASH REGISTER DEVICE.—A new attachment 
for cosh registers to prevent any chance of mistake 
false registration consiste of on electrice display 


arm 
device by which the amount of the sale is flashed 
Displays Amount of Sate 
out in Ilinminnte] characters at some distance from 


the register, The dollar aign and the period burn 
continuously and the numerals are operated by vary- 
Whenever n purchase is pegiatered 
the amount of the sale is flashed ont. 


Plense mention Popular Mechanics when writing Advertisers, 


Factory. or 


MANUFACTURERS OF 


ELECTRIC MOUTH LAMP for dentlsts enables 
the making of gold filing at night or on dark days. 
In fact, by use of the removable mirror attached to 
the lamp a much stronger light is focused on the 
envity than obtalnable at any time wlth sunlight. 
The lamp is placed in a holder about the size of a 
lead pencil and will burn В hours steadily from one 
cell of dry battery. Lamp costs $6; new batteries 
40 cents each. 


POROUS PIE PLATES.—Made of wood-pulp and 
intended to replace the tin plates widely in use. The 
porous plate is sald to absorb the fats from the bot- 
tom crust of the ple, making it less indigestible. 
Cheap, and being turned out at the rate of 300,000 
per dar, 


MANTLE GAS LAMP.—This new 
Inmp is belng used to A 


INVERTED 


Pa companies of London. It 
Ja gives nn exceptlonally bril- 
= lant light having the mid- 


E 


vantage of n glass mantle 
rest, thus reducing vibra- 
опе to a minimum, and 
prolonging the life of the 
mantle. 

The Plomber and Dero- 
rator, London, ststes the 
lamp is known as the 
"Smita Inverted Lamp" 
and is quite attractive in 
appearance, 


LIQUID RUBBER GLOVES. For surgeons or to 
protect the hands while performing housework, ete. 
Consists of a solution of robber Into which the hands 
nre quickly dipped and removed recelving a thin film 
of the rubber which instantly dries. Does not Inter- 
fere with the movement of the hands nor the sense 
of touch, and is imperylons to moisture. Another 
solution is provided with the rubber Into whlch the 
hands are dipped to remove the film. 


ELECTRICIAN'S -SCREWDRIVER.—This Is a 
tool just put on the English market. The revolving 
head is a useful feature, as by placing the Index fin- 


Has a Revolving Head 


per in the hollow part of the loose hend and the 
blade of the serew driver In the slot of the serew It 
mar be turned rapidly between the thumb лпй seeond 
finger hr means of the knurled boss In the center, 


large extent by the gas | 
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A $30.00 FILTER FOR 310.00 


This ipe. Qutfit ів a Godsend to every bod y in the Office, 


ome, and ia worth three times tho price asked. 


Device all ready to attach to faucet sent express prepaid (East of Rocky Mountains) $10. 


R. C. BACON CO. 


43 Michigan St. 


Chicago. 


Metal Specialties, Pure Water Appliances Special Tools and 
inery 


Aluminum Boxes, Light Press Work. 


Metal Moulds and Patterns, Punches and Dies, Tin and 


NOVELTIES 


MANUFACTURED FOR OTHERS 
We manufacture on contract any small artiole of 


Wood, Wire, Paper, Etc. 


In Large Quantities at Very Low Prices 


ЇЇ you have small articles you wish made in 
large quantities send us sample or model 
and we will quote you prices 


FRED HUBEC @ CO. 
660060 W. Lake Street, Chicago 


When You Want Anything 


AND DON'T KNOW WHERE TO FIND IT 
Write Popular Mechanics 


\ | SELL | 
PATENTS 


lf yeu wish to buy or lease on 


royalty, patents on hardware or 
mall order specialties, machinery in fact anything, wie me, 
INVENTORS $ desirous of selling their patents 


quickly and ta the best advantage should register with 
me. | cam save you time and таве», 


7 1 Life Bldg, 
Charles А. Scott Ls Buide. N. Y. 4 


WE WILL SEND YOU 9: Sec 


and Dice, 
One um Cutter 


Опе Wrench, АП for handling pipe from M tol inch. 
ON HECEIET OF $10.50 
Band for Catalogue of Complete Lins, 


ARMETRONG MFG. CO., Bridgeport, Conn, 
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P AT E, N su ber and Salable Patents Secured. р р 
eiwice as to Patentability and Commercial 
ovs Free Write for Inventorg'.Hand Book. 
SHEPHERD @ PARHER, PATENT LAWYERS 


"During the past 10 yeara Mr. Shepherd, of Shepherd & Mr, Parker on Nov. 1,114) 3, realigned hia ton 
nrker, bas п tained for ns а great many important patenta, as an examiner in the U. S, Patent Officeto enter 
fe have no hesitation in heartily recommending him to nny- thia firm. Address 

one having need of the services of a patent attorney. 


HALLWOOD CASH REGISTER 00. 210 Dietz Building . » WASHINGTON, D. C. 


ІТС See time and money "THE INVENTOR. ~ 
| by employing a Wash- | 
ington attorney. EE 


He studied а score of years, Ilving on crust amil 


WATSON E. COLEMAN, shred: 
Registerad Patent Attorney He же and he tried agaln, deaf toe what scoffera 


COLUMBIAN BUILDING, WASHINGTON, D. С. | At last he gained his reward—the ones who had 


seoffed. believed, 
Аётіог Free; тегом Low: Highest References Best Bervicé And gave him belated praise for the triumph he had 


achieved. 


He died with a hopeful] heart—in a room that was 


| TU | poor aud bare, 
SECURED OR FEE RETI for Golde | Though his useful device bad made another milllon- 
Book and What'To Invent, finest publication i issued for | alre— 
free distribution. Patents secured by us advertised free. |! He died in the midst of want aml was quietly put 


wW @ Co. away, 
Wo. Jm ERESSE hingtom, D. с And the world then saw the size of the debt it had 
Мет York Offices, 139 Nassau Btreet, N. Y. City falled to pay. 


| | | | | - i But why chould we mourn for him п The service he 
and Experiment al did мня даай, 
| | And the knowledge of that was his-—he saw and he 
Work. Inventlons de- understood ! 


i veloped cheap. Send | What then, if hé died in Want, what though he 
Re sketch or drawings. f died aggrieved? 


e ! | He hod rendered a full acconnt of the talent he 
LUELCH а CO, New imfeny| “he ees 
| | кши. —8. E. Kiser in Reeord-Herald. 
— e .9———————— 
SET GUN.—Elght Inches lone; used for kiling 


‘Established Over 30 Years 
E X = Е R | M J № ТАЁ foxes and small game; load is discharged when the 


= AND MODEL WORK === 
pee: Idens Developed. Circulars Free, 
Whi. GARDAM & БОГУ, (ine.) 
45-51 Бове 5t, New York 


MODELS CHICAGO MODEL WORKS 


[78 E MADISON ST., CHICAGO, ILL. 


8 | 6 | ТТЕР ulnas touches the bait. Not effective except at 
ESTABLISHED 1861 P ay „з senate ore | || verr short range, Made by Edward Kettner, Cologne- 
| on-the-Rhine, Germany, 


O EE èë ë ши ылыш От a и 


DATENTS 


V aluuble Book on Patenta FREE. Tella how свеста 
| them at low cost, How to sell п Patent and What to 
i Invent for Profit. Gives Mechanical Movements im 
valuable to Inventors Full of Money-Making Patent Informe 
tion. NEW BOOK FREE to all who write. 
O'M 


MEARA & BROCK, Patent Attys, 918 Е. Street, Washington, D. C. 
NEW YORE OFFICE. 245 Broadway, New York City 


SPECIAL MACHINERY DESIGNED AND BUILT | 


Combination 
zi, Feed се т 


“Union” 


(Almost a complete workshop in one machine) 


is suitable for various kinds of work—ripping (up to 33 


Saw 


inch 


thick), cross-cutting, mitering, etc., and with the addition of 


extra attachments, eig. roving, | 

boring. scroll-sawing, edge- moulding: bea 
The heaviest, most substantial 

j3achine of its kind on the market. 


Machines Sent on Trial, 


102 Water Street, = = 


FOOT and POWER 
LATHES 


Jg to 16 inch wing. 
Bullt for service. 


H Grade, Low Price 
leh doourwbü Tools 


CATALOGUE FREE. 
SEBASTIAN LATHE CO. 
(07-109 Culvert Street 


for everybody. 

Many etylesand 
aizea, If in tho 
J. market write for 
' jdescriptive matte- 


© 


{E E E O E o M ë M = = 


PRIZES FOR ESSAYS ON LEAD POISONING 


The following prizes for essays on means of com- 
batlug lend poisoning are offered by the Interna- 
(lonal Arbeltanmt, Basel, ESwltzerland: 

1. Most practical method of eliminating the dan- 
zer of lead poisoning durlng the process of handling 
len] ores, Best essay, $1,190, 

2. Elimination of the danger of lead poisoning in 
leni] smelting works. Hest essay, $2,350, 

4. Elimination of the danger of / polsoning in 
chemical amd electrical works where lead 18 in use. 
Heat. essay, $585; next best essay, $357, 

4. Most practical method of gvolidlog lead polson- 
ing in trades such as enameling, pointing, ete, First 
prize, £3857: second prize. $225: third and fourth 
prizes, $178.50 each, 

5. Elimination of the danger of lend polsoning 
In factories where large quantities of lend are used, 
ns in type foundries, printing establishments, ete. 
First prize, $357; second prize, $235; third and 
fourth prizes, $175.50 /cach, 

The terms-of the, offer require that each essay 
eontaln a systematic deserlption of the source of 
lead polsoning, Inj whieh the mode of production Is 
deseribed, and the dangers existing in епс stage 


of the process, in transportation, ele, nre men- 
tloned. Canses of lead polsoning, as working too 
long nt certain processes, uncleaniiness, inasutfielent 


eten, must be given, also. 

The proposals made must give the possibility of 
elimination of the danger in such a manner that no 
objection can be made on technlenal, hyglenie or 
erconomle grounds, The dangers are to be given, 
во fnr ns possible, in elasses, In order to make It 


Forel, 


= 
ЕЕЕ 


== — m ноос: шш ша 


I 


| 


gaining, dadolng, 
‚ aceurate Шы easiest. running 


Send for Catalog "A" 
THE SENECA FALLS MFG. CO. 


Seneca Falls, М. Y. 


9 to 13 inch Swing 


List price, $65.00 and up aceord. 
ing to size. When rendy to buy 
send for Lathe Catalog and prices 


. У.Е. John Barnes Co. 
Ii scd Bt, : : Hockford,Ill. 


FOOT and POWER 


AND TURRET LATHES, PLANERS 


SHAPERS AND DRILL PRESSES її 
SHEPARD LATHE CO. 


A131 W. 2а St., Cincinnati, Ohio 


clear at what stage of the process or шпег what 
conditions there is greatest amd] least danger, 

In proposals for new apparatus or alterations in 
process, the cost and saving involved in such pro- 
postis must be girem For instance, in a proposal 
for substituting a mechanical process for land work, 
the cost of machines, loss by depreciation and fn- 
terest, and, on the other hand, the wages and 
other expenses saved must be mentioned. The nil- 
vantages gained by such methods, as, for instance, 
the avoldance of frequent changes in the staff, the 
tralnine of n good staff, and increase in ability must 
also be given, 

It is preferable that the essays contaln proposals 


for improving the existing laws upon this subject 
in all states, and the alternations in legislation 
which would be necessary to carry out the pro- 


posals. They could also contain copies of propose 
instructions to be affixed in factories for the ЕШ. 
ance of the workmen. 


The present laws upon this question anre con- 
tained in the volume Gesundhelitsgefalirilehe Im- 
dustrien, issued by G. Fisher, Jena, 1804, and In 


the Bulletin des Internationalen Arbeltsamtes, 1901. 
1904. These books can be found in a number of Ii- 
braries in Atmerlen, 

At the end of the essay all the proposals made 
In it must be summarized. Papera may be written 
in English, French or German. The mannseript 
must simply bear a title on the cover and must not 
le printed. The name of the author must be en- 
closed in a sealed envelope, bearing the title of the 
aaay, Address the essays to “Das Internationales 
Arheltsamt, Basel, Fwitzerland,” send them by re- 
ийнеге mail and so they will reach thelr destina. 
tion by or before December 31, 1905. 
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ENS INTERESTS AND OURS ARE IDENTICAL. 


You Want Practical 
WELL DRILLING MACHIN ERY 


fo develope that 


Minera І, Oil or Water 


proposition; we have It. Guarantee 
it to work TENERE 


Tame about ihe forma Or 


D The "AMERICAN WELL WORKS, 
AURORA, ILL., LI. &. А. 
" CHICAGO, ILL. DALLAS, TEXAS. 


"m 


Established 
LEGS 
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The ‘Gens! Blow PE 


An improvement over every p ood quality of the Sold- 

ering iron. Carries its own heat supply. This torch 

ів used by jewevers and electricians everyw'ere and 

every professional апа amateur worker should have one. 
Price Only 55 Centa Postpaid 


CLIMAX MANUFACTURING CÓ. 1 Hartford St., Boston 


ROOF BRACKET.—'This bracket Is designed to MAKE THE PAPER TO SELL 
combine safety to the workman with a minimum of oo 
damage to the roof. Far use on unshingled roofs "Polson?" “Arson! “Suicide” 
nalls are driven through the small holes at the top. "A Thousand Killed in a Big Laaudslidel" 


“Japs Take Port of Cromeroft!' 
“Dowle Hides in an Organ Loft!" 


“Swindle!” “Boodle! “Holocaust! 
“Railroad Smashup, Ninety Lost!" 

"Long Shot Takes the Handicap!" 

“Poodle Dies in a Ladr's Lap!" 


“Murder!” “Trphus!" “Black Smallpox” 
-Foraker Calls on George B. Cox!" 
“Ftrikers Must Work or Go to Jall!" 
"Machen Out on $19,000 Balli” 


"Earthquake?" "Crelone?* "Hypnotle Trance!" 
“Bulldog Tore the Lover's Pants!" 
“Wed at Home While They Buried Hla Wife!" 
"Ingersoll on “A Christian Life’! 


Scaffold Bracket 


"Duel!" “Mayhem! “Prays for Rain!" 


There is a safety hoot efor holding the footboard in "Itallana Fight on a Parhandle Train!" 
position, ‘The greater the, wright on the bracket “Kept Marrlage Secret Nearly а Year!" 
the more firmly the teeth are driven into the wood, “Corre Natlon Drunk on Beer" 
— P o 
T pete 4417 шар рү, or n 
CRANE CO. MAMMOTH PICNIC.—The Crane T Tek do uoc да Ер 
Co, Chicago, celebrated Ин 50th anniversary with “Work ia Rushed on Men-of-War!"* 
п plenic for all its employes and their families, “Cot in Two bra Whirling Ga w I" 
numbering over 13,000 persons. Fixteen — special Е | 
tralna carried ihe crowd to the country, all the ex- “Ано Ran Into a Bar" 
penses of the day being paid by the company. Valt- “Crushed to Death br Electrle Car!" 
able presents were glven to a large number of old “Ex-Convieta Must Leave the Town!" 
employes. It wil be remembered the Crane Со, “Kansas Banker Can't Be Found!" 
makes nn annual division of profits with Its eur u 
ployes, $250,000 being so distributed last Christ- That's the kind of stuff we read, 
mas. “Frightful Deluge!" "Awful Deed!" 
э  —— Let us read something better than 
Shop Notes for 1905; AW) pages, 385 Illustrations, “Strychnine Put in a Milking Can!" 
Price, pa cents, —Anürews, Mo, 24,105, Ohlo Penltentlary News. 
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Going to Put It on the Market? 


You have the article; we hare the brains and the equipment for making it at the lewegt cost. 
We manufacture and ship all kinds of Special machinery on contract. 
LET US ACT AS YOUR FACTORY 


JOHN WISHAET MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 43 to 45 8. Canal Street, Chicago. 
LONG DISTANCE "PHONE, MAIN 839, 


The Largest Factory in the United States for yrs urere Metal Specialties D AT TUR 


Writo us for estimate on any article you want manufactured. Prompt and careful attention given all “улна 
FORT DEARBORN MFG. CO. 
| Manufacturers of Incorporated 1888. 
SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal 


682465 Crossing Street - CHICAGO 
Bear and Cam Cutting Burfaoe and Ciroular Grinding Богат Machine Work 


FISH SPEARING GUN.—A recent French Inven- 
tion, made by The Manufacture Froneslse de Armes, IT WILL WILL 
St. Etlenne, France. This 18 a eross-bow gun, shoot. 
PAY YOU YOU | 


_ < Handles 
For Spearing Fish a [| ^ : | ый All 


ing a harpoon to which is attached a line which tiii- Po „: t 0 
winds from a reel by means of which the harpoon is T : Grades 


recovered. le! ee ee 8 0-а ч and 


COMBINATION VISE, ANVIL, DRILL AND | JB Em ре Kinds 
HARDY.—The dimensions of thia device are as fol- | I. ur TEE of 


lows: Helght, 8% in.; width of jaws, 2% iu; jaws | Е L b н : 
1 Lubricating 


— | "e 


open, G in.; depth of throat, 515 In. It is converted 
from a vise to a drill instantly by inserting the drill 
bit. It will take any size square-shank drill bits, 
drill Lay lo. holes readily, or will drill smaller or larger 


SINGLE SQUARE OABLNET 
NO WASTE, NO OIL-SOAKED FLOORS 
SS ——ÀÁMÀ eee 


The “OLLER”™ is exactly filled 
AT ONE BT seh ll there is no 
ore "T. 


Convertible Vise Fifty Differeat Styles. Send for Catalog XII 


holes, The jaws are faced with steel and the top 


of the anvil is case-hardened. The device can be 
used as a portable drill by taking out the draw bars, S, F. BOWSER & CO., Ft.Wayne, Ind. 
and removing and reversing the loose jaw. | 


FOR WIRELESS TELEGRAPH EXPERIMENTS 


Few peopla would bur = капрон pisan and attempt Ване the job at home for the sake of eating dollars, buf 
there аге plenty of Гаа lad pnough to got a $0 Induction coil for ti5 and do the maining and varnlshing at home 
yon want & poweren Induction Сой why not buy of LL and вате dollari. 


Atlantic, Massachusetts 


A Reliable Work Bench 


This Bench is made of hard Maple; the top consists 
of strips glued iei gp to avoid warping; has 24 


inches thick Bench Screws; the Benchis 6:4 ft. on 
2 ft. wide and 34 in. hi pr ; Stand boited, eise uli 
lbs. ASK YOUR DEA! R FOR IT. . . в а 


С. CHRISTIANSEN, 86-90 Pratt St., Chicago 


Please mention Popular Mechanics when writing Advertisers, 
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No shafting, pulleyB or belting to maintain. The motor ranning any machine not 


in цас cun be shut off. 


Considering Economy, Efficiency and Design, the 
ROTH MOTOR is beyond reach of competitors. 


Belf-olling, noiseless in operation, free from sparking and automatic in ite apeed 


regulation at variable loads, 


Write us of four motor wanta and we will pend illustrated catalogue free. 


ROTH BROS. @ CO., Manufacturers, 


21-3 бо. Clinton Street, 


SEND FORIT 


MY revised list of machinery 

and contractors’ equipment 
July issue, is now ready, and covers 
eleven printed pages with location 
and prices, [will be very pleased 
to send a copy to you if you will 
let me have your address. 


Willis Shaw, Machinery 
171 La Salle 5t CHICAGO, ILL. 


‘WE MANUFACTURE 


Metal Specialties, Dies, Tools, Matal Stampings of 

all kinds, Borew Machine Work, Novelties, etc. 

Estimata cheerfully given. Send drawing or models 
Metal Specialty Mfg. Co., 

18.724 W. Randolph 5t. Chicago 


You Can Make Gas ga 
100 Candle Power Strong at т 


15 CENTS A MONTH 


by using our 


Brilliant Gas Lamps 
We Guarantee Every Limp 


түгө for our Р. M. Catalogue. It tells 
all about them and our gasoline system, 


Brilliant Gas Lamp Co. 


42 State Street, CHICAGO, ILL. 
NO STOVE 


BURN AIR-IT'S CHEAP RETH 
"unanmmiea GG BHarrelaof Ale to onc gallon o 
T абы. Penny fuel, burns like gi, hottest 
ЕЕ tice, wan rexplode, nm work i: dapi ig E 
al, Wiki irL sheas nÒ Wie Il ^. 
iii: l di tad handecne, durabla. rond 
cosber, baker, quick work, pon it. 
chens. 124000 Harrison lek lean, 
Valycless ФП бная and Alr Н итога 
sglil i saath th. ALEATS LL AN Ее 
=A Weekly. Greatest MONE 
M AREER. Ganranteed. all віла sent 
| in anre Tr" iial eins 
: prep onto. -— ы - 
Werld эпи. Co, БРВ World Iid's, Cincinnati, бы 
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THE MAN WHO'S AFRAID 
I've pald elose heed to the ways of men, 

I've observed Ghat the Avorld calle luck, 
| have silently marveled, now and then, 

At the potent power of pluck; 
And this as a bit of truth I hail, 

A sentence that's worth one’s heed; 
The man who is always afraid he'll fail 

Doesnt stand much show to succeed] 

— E tess, 


—— ————— 


THE AGE OF MAGIC 


Nikolay Tesla takes Pssue with Edison and declares 
that we will soon be talking clear around the world, 

Aurthing seems possible in this age of magie 
VWelreless communication around the world would 
crown the most remarkable series of Inventions ever 
givén by a single generation to the wor-d. 

The wireless telegraph is an Invention of the last 
fen years, Marconi, its Inventor, is still Їп hls thir- 
MIL 

The death of John Pratt, Inventor of the type- 
writer, lmpresses the newness of that necessary х= 
ture in every business office in the world. The idea 
wis barn in 1563, 

Alexander Graham Bell, inventor of the telephone, 
is still living- 

Edison, whose incandescent light has turned night 
into dav, has not reached his sixtieth year, 

Serpollet began hile experiments with self-propel- 
ling road vehicles in 1594. Within eleven уюлга 
thousands of automobiles have sprung into exist- 
PIPE. 

Architecture, the oldest nrt knowm fo Man, 
been revolutionized in onr day by the elevator. 

A few тепгЕ ago the work] was langking at am 
Anstrian scientist who claimed that ke сл look 
through the human body by menns of the Roentgen 
гау, Today the fact has become commonplaern. 

Tt is an age of magic. Tt la a generation that 
ceeems bewitched, The veil of natures mysteries 
has been lifted, reveallng wonders of which our fail- 
еге dared not even dream. 

When Tesla declares that we shall soon be talking 
elenr around the world, why should we doubt? 
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а 
Fortunes in Inventions 
If your invention ів good it will pay better than a 
gold mine, but Fou may need help in perfooting И. 
Wacan help you, We make working models and 
айва manufacture im quantities, Correspondence 
confidential Bookletfires, Write today. 


STAMPING & TOOL COMPANY, LaCrosse, Wis, 
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Gasoline e Iron and Blow Torch | 


Furnished with ао сортата 
drop forget fram bar, ora Ёш 
regular werk and sua fer 
ii ттар ыы, 
ey = por p be 

exi af onde. No platisum leo barn cat Herein Бой апд патат ice geld. — Ma 
cele і Hi ЇЧ pwi, do tow bareh lameng, — Cun tacarrlel fs вау 
toed kit rr nami bali не Ен aad by tsoen, plumbe, palmiers and 
aiociriclans. Unarkrteel to glr Ва ьс, If eur jobber does һай handla them write us. 


BROS. MFG. CO. = Indlanapolls, Ind. | 


HINTS TO IN VENTORS 


That great medical authority, the London Lancet, 
urges the luvention of à safer and more satisfactory 
method. of fastening a woman's hat to her hetl, 
The universally used hat pin is somewhat danger: 
ous and in a strong wind pulls vigorously on the 
roots of the hair. 

ME 


STREETS ОР GLASS 


in France there is a concern mauufacturiug paving 
bricks from glass, Several French cities have pieces 
of pavement laid with these glass bricks and the 
шаппай шге are sanzulne of the Ultimate success 
of the industry, Where uniformity of texture пий 
color is not re ш in this artifielul stone, as in 
paving bricks, old glass, such as broken bottles and 
window panes is the material used dn ita mauufac- 
ture. Ornamental forms ail tiles for bathrooms, 
operating rooms, ete. are molded from glass made of 
anid, carbonate of Hime, sulphate of soda and ET 
The cost of production averages 96.5 cents per 10.7 
square feet, 

This stone resists the action of chemical products 
is impermeable to moisture amd ds но hard that It 
cannot be easily cut or drilled—the last characteris: 
tle being а drawback. 

The paving bricks are 7.87 in. long, 3.74 in. wide 
and 1.75 tu. thick, They are laid with mortar lu A 
eonerete foundation with a wooden template betwen 
them. These pavements while not giving bad. re- 
sults have not worn as well as those made of natu. 
ral stone. 

In tests 


the glass product, which ds called 
“Garcher stone,” stood] nn pressure of Pea Ш quer 
auare inch, while granite stood a pressure of /ouly 
edo Ibh. After being stib jeetedq to а temperature of 
«0? below zero C. it reslsted a crushing pressure of 
28.845 lb. per square пећ. Held against an emery 
wheel at a constant pressure of 345 lh. per square 
inch, the wheel revolving at the тае of 1,7/7 ft. per 


minmte, Garchey stone ranked No, 15 among 27 
other materiai. 
The United States consul at Havre, France, saves 


that the not unqualified success the gliss product 
bas met with is due to the faet that the process has 
not been sufficiently exploited. 
c ————ыф —— — ——а-н 
WANTED 


We desire the names and addresses of Practical 
Inventors and Skilled’ Meehanics in all trades, If 
you know of any such parties and will send us their 
патек nnd postofflee/ addresses; we will compensate 
you for your trouble, Popular Mechanics Patent 
Bureau, Journal с. lll PASA 
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Get them by paying right prices for sap. 
plies. We sell | 


SU PPLIES AT WHOLESALE 


| You save S to 40 on every article. m ! 
rade goods nnd line complete. 2 - — 
Free illustrated catalog gives М 


all particulars, Wriie for it. 


B. P. KAROL, 


229 W. Harrison 51., Chicago, ** 


-— 0 


|Made-to-Order 


Nothing Йеайу-Майе > 


Guaranteed to fit and please y 


com, You take no E 
risk. You simply allow us to prove how much wr 
better our garments are than those you buy WT 
your local tailor for twice our price, | 


10,000 Pairs of 
|$5 Trousers Free 


To induce угш to give p. * 
your first order, we will give 
‘com à pir of $5.00 АП 
Wool Trousers, Free 
woth your first susi creer, 
prov iding you write to das 
for Free Cloth Да”, x 
(aum ele Sal Tha #12 50, 
$18 and peo cred 
all-wool suits, cach made 
strictly to order, | F. 
We hereby agree to/give vou 5 ш 
days bocexaiminme apd try on the a 
garments in your own home, pP 
with ie distinct agreement io ree f 
fund the entire amount upoti the : 
refürn i KE tne garments to us, i | 
unsatis[actorv/ Write today for MES 
book o£ stvles, measurement Ms 
Бат aT d/xu serh assortment ü 
nobby ач ol suiii samples 
ree. ШШШ scc for ушш 1 how 
well we can dress vou 1 and the dollars you 
casare by ordering a suit el us ana get 
ting am пі a5 all«wooltrousers free ч 

OWEN Т MOSES & 00., TATLORS, = 4 
bicaes Building, Chicago | 

doy ope of our H i'uscomrtra er the ЇЇ leviks Ariani 
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Ly see en шыш к. Ful an? apr B. "FI fires ён fou блату пш кч=їт RE гинин. 


(gen T. Mowa & Co., 212 Moses Pldg., Chicago. Coenilemtesz-—Please | 
send me style book and sampies of suis, Including your free 


‘egusers Елан. d expect to buy a suit costing акуш 
B rdicrERAG AASERE | prefer... esee Colors eee sese Weight, 
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ING PICTURE 


Machine Casti ngs for $10.00 to make 
complete machine, order at once. 


ZUELCH q co., 119 E. 23rd Stree 


in 
NEW Yo RH CITY 


PRICES RIGHT 


Telegraph Instruments, Telephones 


Borclar Alarma, Bella, Puab Buttons, Batteries, Eleotria 
Clocks, Medical Apparatus, Motora, Ett. Etc. 


MANHATTAN ELECTKICAL SUPPLY CO. | 


CATALOGUE FREE 


32 Cortland St, New York 185 Fifth Ave.. Chicago 


Please memniion Popular насаар when writing реро; 
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» LEARN BOOKKEEPING FREE , 


Would you Ilke to succeed in business, to obtain a good paying 
position; to secure an increusein salary? Would you possessthe g 
Cau: ity that direc в And аго large business enterprises IF = 
an, you should follow the example of Mr, Edw, Chapman, of Na, F 
боб Sin, eth Sta Goshen, Ind. who largely increased his salary PP 
af: er taking our course. A Lnowledge of accounts increases your [чы 
ppportualties a hundred fold, Ckir method ercels all others, You 
fan learn quickly &£ lione, without loss of thine oF m*aey, We pb 
Е Чагапіеє it. i: 


A GREAT BOOK FREE 


ti How to Hecomeé an Expert anir pajni, a ii is ET zi 
title of an extensive trotise on Банк Кері aud Business, eoe 
tells ofthe bexsEs ystrem of Accounts ever devised, amid explains LAE ' HA 
you cam make mire money and better your ри en In bife. itis 
er the book for beginners and experts alike Tandverrise hr. 
system we WT Five awny T000 Copies gae dTutely free, weil Бии ATE 
conditlom whatever, Simply send your паше amd address am 
ессе the book witliout cust Address 


Commercial Correspondence Schools, 
1412, Commercial Bldg., Rochester, N. X. 


‘A YEAR'S SUBSCRIPTION TO 


! THE MONTHLY “CO NC ET " 
JOURNAL f : E 
Will make уоп mone This is the con- 
crete пг. New uses tor Portland Cement 
are being discovered. Forty-four (44) 
pages cach month covering all phases of 
the subject. Send $1.00 for a year's stb- 


scription or write for special club offer. 
Address DEPT. А 


| Concrete Publishi 


In Correspondence 


Prepores for thé bor of any state. Improved 

p^ ad of i metruction, combining the Text- Book, 

ture and Case Book Eaton, Fa ply Шш by 

the bench and bar. Three Courses: Co | 
Graduate and Bosiness Law. The One Price | 

Bchool, Write today for Catalogue, | 

Chie fed Pt yaaa School of Law, 

uF Hluck, V Ьо 


| A SHORT HISTORY OF PORTLAND CEMENT 


22,000,000 Barrels Made in the United States in 1903 


Though much has been written during the past 
[ew venrs on uses of cement and “Cement Con 
struction’ it has been largely of a technical echar. 
Acter во fhnat the average person las litte concep- 
tion of its cxtent, its adaptability or ehnaraeterlsties, 
Portland cement ls entering more nnd. more Into the 
various constructions formerly bullit of wood, stone 
or brick and iron, writes Herbert R. White In Con: 
crete, It is the one material more than any other 


which is making the grenat constructive era of the 
worhl This is now the conerete nie. 

As an Iutroduetion to this form of construetlon 
it may be of interest to glance at the history of the 
fundamental element—cement. The first authentic 
account the writer finds of the use of cement In апу 
large was was by the ancient Romanus who used n 

OW ы mixture of fat Hime and voleanic dust, producing п 
F cement of considerable hydrolicity. Previous to this 
ipa ———————E———E———————— SS a= time the Exyptians used mortar of the nature of 
hydraulic lime, from which was no doubt constructed 

ТАША, the pyramids and other great works, 
rn Inee ring АМ In 1755, after the destruction by fire, of the Erl- 
dvstone Lighthouse, John Smeaton, an Engish emn. 
gineer, who was engaged to тенш the same with 
Complete and short courses, Th Tharsis emori сарды, «stone. realized the Importance of obtaining n cement- 
courses іп Bteam and Electrical Engineering. Expenses low, ing materlal superior to lime mortar which would 
damnum ee Мы бий БН АНГ ТЕН, Жылны ЗЕН А Ж ый Матай. | harden under water and would have sufficient 
HIGHLAND РАКЕ COLLEGE, Des Moines, Ia. | ctrenzth to withstand the nction of the wares. 
About this ilme, after testing the various lime- 
stones of England, he established the principle that 
m limestone, vielding, when dissolved in hydrochloriz 
| . псі, п residue of from 15 to 26 per cent of solids, 
BE A would, when mixed with snnd, set under water. 
This resides, mostly silica and alumina, practically 
WATCHMAKER : represented the Roman puzzolann in its chemical 
A | “th he constituents. Although Smeaton was undoubtedly 
! the first to discover and make practical use of this 
PARN WHILE ҮОШЁ АЙЫ. 29.0 ор Pook eee. | principle of hydrolicity he laane! no public account 
maker’ PFPostinl will do, Stone's е есы» т fo, be, а Watch: of It until the publication о Hs peport О! ais ni 
Plenpe Mention Fopular Mechaglcs Globe Bldg.. St. Paul. Minnesota, building of the Eddystone Lighthouse some thirty 

| = =; "ears later. 

== : In 1791 а royal patent wos granted to Mr. Par- 
Р ; | | ker, of London, for n cement made by calcining 
MEN EVERYWHERE верата nodules, found dn the Isles of  ghepper, 
пи їп 1796 п second patent was granted him on the 
sume subject. These nodules contained TO per cen! 


rigent how to make new ш а of enarbonnte of lime, 4 per cent of oxide of Iron. 
old mirrors, Immense profits in the MET Misa and fi = nor pp Е ii. 
work and we guarantee you suovess, We 18 per cent of sili: a and T or 31 er cert of sem 
tell free of charge how to emboss, etch, As the old Roman cement was, up to this time, 
foll, gold leaf, gild. frost and chip glass. the only cement commercially known nud as the 
Bend for particulars and start at once. cement produced by Parkers process closely re 
| i sembled It, the new product was called “Roman cr- 
| ment." 
G. L. Patterson @ Co., Chicago, 111. In the United States. during the construction of 


the Delaware & Hudson canal, 1823-4, s dark bhie 
Flenee mention Popular Mechanics when vriting Advertisers. 


limestone was discovered whieh, when Шеш aml 
sround, produced a cement having high bydraulie 
па ез, Quickly following this a stone of similar 
nature was discovered in other places on {е Had- 
son river, Siegfried Bridge, In the Lehlgh District, 
West Virginia, and some other places, and various 
works were established durlng the time from 1574 
to 1828, 

While the American manufacturers were devoting 
their attention to the manufacture of this “natural” 
or “Rosendale eenm.nt the English and French, and 
somewhat later the Germans, were experimenting on 
artificial mixtures of clays nnd Imes whieh shoul 
produce when calelned a hydraulic cement, 

Bir C. W. Paisley, an English engineer, spent much 
time nnd money in experiments with artiticlal mix- 
tures but the trast to obtain practical results of a 
commercial value was an English brick laver, Joseph 
Asplin of Leeds, to whom a patent was granted In 
1524. Hy calcining, in close Klos, п mixture of Eng- 
lish chalk and river bed clay he produced a clinker 
which, when pulverized, produced п cement of ex- 
treme hardness and high hydrolicity, This cement, 
when made inte conerete, produced ms stone closely 
resembling the Portland building stone of Engan 
und from this the name was derived. 

The first notable work in which Portland cement 
Was used to any extent wos а section of the Тия 
amibankment built about 1459, the specifications for 
Which were then considered тегү exacting but which 
wotld now be easlly fultilled by even the lower grile 
cements. In 1560 official stutlona were establl. hed in 
Germany, mud about the same time in some other 
European countries, the German experimenters Бе 
а ей br the government in thelr researches, 

It was not until about 1505 that Portiand cement 
was used to any extent in the United Sintes aa 
from that time till 1575 was wholly imported fiom 
England, France, Belgium and Germany, as it was 
generally supposed that the chalk and clay necessary 
to its manufacture could not be obtained here, In 
1872 Mr. O. D. Baylor, then engaged in the mmnuu- 
facture of a light burned hydraulic cement in. the 
Lehigh distrlet of Peunsrivania, noting the Inereas- 
ing demand for a superior cement, and the high price 
paid for the imported Portland, decided that a ece- 
ment fully equal could be manufactured bere wt A 
less price, 

At this time lt was Impossible to obtain anx in- 
formation from the forcizn manufacturers, єр closely 
Were gll the works guarded. After several years nf 
disappointing experiment, hard work fed many dis- 
conragements Mr, Saylor succeeded In mast. ring the 
problem and in 1575, with am asserlate, placed on 
the market а strong ond reliable American Portland 
cement, 


From thls time the production of Portland coment 
{п the United £tates progressed with mant strides, 
Our chemists, by exhaustive experiment and study, 
determined the exact proportions and elements which 
contribute] to the strength aml hyrdrocle-ty as well 
ng the detrimental elements which were liable to be 
found in the natural rock and which must be elimi- 
hited or rendered thactive, The American [orentlive 
zenlus introduced new machinery and perfected the 
old. The former dome kilns gave place to the *ro- 
tary“ snd Improved grinding machinery wis 
duced; the grinding process being ao perfected that 
tolay the predquet is so finely pulverized that over 
25 per cent Will pass through a sieve having 10,099 
Ineshes to the süare Inch. 


As late ns 1830 the Importatlongs of Portlanil 
cement into the Unlted States was only 400,000 bat- 
rela while the domestic production was only 3,500,- 
(00. In 15803 the domestice production alone reached 
the figure of 22,242,973 barrels, to Whieh should be 
ndded 225.596 barrels of puzzolana or alag cement. 
This enormons Increase in the preduetlon of Port 
land cement is Indicatie of the аарга of 
cement to many forms of construction heretofore 
[ией to other materials, 
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Mechanical Drafting 


BY CHAS, W: EEINHAEDT 
Chief Draftsman, Engineering News 


Author of “Lettering for Draftsmen, Engineers and 
Students.” 
“SHOWS HOW TO DO IT" 


Остін ая chapteraon outlining. lettering, outline shading, 

ан пп lining, curred surface німы ок, КЇ Ийи of Inclined 

surfaces, topographical druwing, character nad finish, ete 
Boards 1х8 ina. 42 pp. ЫЙ text illustrations hnd 11 full 

pago piatos, Plates E to IV contain © dis&inet соптец- 
POR 


от mectian lining. 
Pro, Jacoby о Says: “Each of the 


f бош 
chapters on ‘outline shading" and от “section [in 
ing" Are alone Worth fhe pence of the Боов." 
Most Popular Book on Mechanical Drafting Ever 
Published 
Adopted as Standard in many Technical Schools 


PRICE, $1.00 


MECHANICS 
PRONI DVIS FOR ENGINEERING STUDENTS 


By Prof. Frank H. 3anoorn 
BN! probléme, many being exumples in pngineering 


rüciioó. 

р Contenta: I, Work iProblems 1 to 17. II, Force 
{Problema lT todit, IIT, Motion. Probleme 406 to Gali an- 
awüoraand complot index. А practical, plementary b 

6f problema for the ose of practicing Mechanica, on- 


Илен nnd students 
PRICE, SI Ао 


Bend for deacriptive catalog М. Р. And а sample 
copy of Engineering Мати 


THE ENGINEERING NEWS PUBLISHING СО, 
220 BROADWAY, NEW YORE 


LETTERING 
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Richter Instrumenta of Precision 
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D illustrations, 


265 pages. Cross tinder, 


А practical handbook for aty 
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engineers." —Seolentiffe American, 
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mpalgn of Education, H16 Broadway, New ате" 
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CHEAP COILS 


| All sizes of sparks, and prices ranging from $2 to $25 


| Tell us what you want, we will quote a price that will surprise you. 


diated ENGLAND COIL WINDING CO., Шаш Mass. 


The term concrete aes applies to a form 
of construction built up of an aggregate of cement 
and sand, or каші and crushed stone or gravel, the 
proportlons of the ingredients varying largely with 
the work in land. 

While this form of construction beenme ns lost art 
and was comparatively little used mnutil about fifty 
rears ago, there are some excellently preserved ex- 
amples of early work by the aucient Romanus, the 
most notable of which is the Pantheon built about 
21 B. C. in which are yet standing walls built up of 
concrete and faced with triangular brick. The proe- 
ess followed is shown to he very. similar to that of 
today; forms were constructed /and the Concrete 
mixture Aled in, the facing being applied while the 
concrete was yet soft, In the Isola Bella there ia au 
Itallan garden with open conrrete arches carrying a 
concrete esplanade built in the year 1671. 

It was only about forty vears ago that the dis- 
covery wis made that cement concrete could be 
greatly strengthened br embodving therein metal and 
from that time to the present the characteristics of 
this form of construetlou have recelved the closest 
study. 

During the past ten years many structures have 
been built of "reinforced concrete but it was not 
until the past few years that the principle and for- 
muilas were deduced whereby the strength of such 
construction could be figured with any certalutr. 

From the first it has been known that eecnerete 
was exceedingly strong to resist compressive strength 
but was comparaively weak in tension: that a bear 
formed of plain concrete supported onl* at the ends 
would break under a comparatively licht load, 

Within recent vears It was discovered that if a 
rad. or har of steel was embedded in the lower pori 
of this beam it would support д load somewhat above 
the elastic limit of the rod. 

Under the applied load any tendency of the beam 
to sag, thereby causing an elongation of the lower 
cord or part, is met by the strength of the rod added 
to the tensile strength of the eonerete and this re. 
ristanee transfers a portion of the straln ta the 
upper cord or part of the beam in the form of eom. 
pression, 

When steel is embedded In properly prepared con. 
crete a combination is formed between the two аги] 
n strong adhesion exists. In addlilon to this adhe- 
son of the concrete, In hardening or ‘setting’ there 
[в àa Slight eontraction of the concrete abont the rod 
nnd it is held with a vlee-like grip. 


ee 

LARGEST BOTTLES EVER BLOWN 
Forty pounds of molten glass were blown and 
shaped into one huge bottle by the breath of one 
шап at a big Illinois glass works recently. Hitherto 
the largest bottle In the world held but 20 ral.: this 
one із of 4i-gal. capacity and there ore several 

more like 1t. 


The blower took the 40 |b, of molten glass on his 
tube and while two assistants supported the welght 
of the glass he blew god blew пий blew without 


[f you want anything and don’t know where to get it write us. 


If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 


We want a mechanic in every shop to act as our agent. 


Write for particulars, 
POPULAR MECHANICS CO, 


Please mention Popular Mechanics when writing Advertisers. 


mc. 


873 


removing his lips from the tube and until he had 
supplied the 11,000 еп, in. of alr required. <A hole 
wis cut in the side of one of the fuetorles jn order 
to несше ag beneh of sutliclent height to work the 
lass, The blower stood in the second story and 
worked the glass through this hole, 

t — mccc 


W ANTED 


We want the names and addresses of parties who 
have small factories aud who are looking for new 
things to make in thelr lines, Anyone sending us 
the names und addresses of such parties will be 
compensated for thelr trouble. Popular Mechanics 
Patent Bureau, Journal Bldg.. Chicago. 

фф 
TO OUR FRIENDS 


If vou hare an sequalntanee who has sn inven- 
tion and wants to know :— 

1. Whether be enm get п patent, 

2, How much it willl cost him to cet a patent, 

3. Whether it will pay him to get a patent. 

4. How he can sell the patent after he g ts It. 

9, How he can get the most money out of hls tm- 
ventlon. 

Tell him to write to Popular Mechanics Patent 
Burenu, Journal Bldg. Chlengo, IN., for free advice 
япа information. Then write to the Bureau, and 
give the name and address of the inventor, You 
Will be pensed with the results. 
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How Mr. Smart Hangs 130 Rolls of Paper in a Dav = 
Western Painter 


NATURE'S COMPASSES 


Nature lias many signa for whoever will study 
them.  Everr woodsman knows how to loente direc: 
tion in the woods by noting on whieh side of the 
trees the thick mosa grows, that side being north, 
or, if ou the plalna, looking at the roots, the direction 
in Which mest of them point being north This is 
to give the growth s goo prop agalnst the strong 
norih winds. One of our readers, Lester L. Ditmars, 
of Shelton, Conn. adds to these signs the following: 

"During the-]ast spring I noticed that the snow 
melted in spirals which pointed south at an angle of 
about 45°, 


-——————b-- — _ -- 

The earthquake which recently racked India so 
disastrouslr seut its vibrations around the world 
until they were felt even in the United States and 
left a record on the film of a sensitive instrument 
tilled the seismorraph. The record consists of a 
settles of irregular, wave-like lines on a strip of paper 
11 yd. long nnd 2 in, wide. From a long straight 
це the record rises until it resembles a small mout- 
tain range, Dr. Н. F. Reid, of the Uuited States 
Geological Survey at Johns Hopkins University, sars 
It is a splendid record of the earthquake. 


M айй. 


Engineers, Farmers and) 
(Factory and Shop Employes я 


Our No. 40 f ench 


Teach The Boys to Use Their Hands 


Every boy ought to have a little carpenter shop 
of his own, Несип earn money doling carpenter 
work for his family and frienda and have lots of 
fun besides. | 

Our Youth's Manual Training Bench ia a whole 
carpenter shop in itself for a bright boy. It is 
used in the best manual training schools in the 
country. 1 

Hench 44 ft. long, Minches high, Winches wide—fitted with 
п 13.100 zlued up maple tep 1X inehes thick, gr Tinch well 


| for tools, fitted with two vices, Back board nnd to | rack na 


shown in illustration. Frame, glued up top, vices and tool 
rack all made of hard maple. 

Dur catalog gives complete information in re- 
Ford to this and other manual training benches, 
and it shows a number of styles especially de- 
Епа for manual training school use. Write for 
m сору: 


| GRAND RAPIDS HAND SCREW СО. 


146 5. Ionia Street ” 


GRAND RAPIDS,  - MICH. 


“Stationary | 


Here is just what you 
"iAneed—a 
Good, 
Durable 
PocHet 
Hnife 


which embodies the 
following 


EIGHT ADDITIONAL 
—TOOLS— 


Alligator Wre Wire Pliers, Wire Cutter (willl 
cut barbed fence wire), Hoof Hook (can also be , 


l used for а packing hook about the engine), Screw 
Swedging Awl, and Leather ) 


Driver, Screw Bit, 
Punch. The blades are tempered to withstand 
hard usare and are made of the best Ко carbon , 
cutlers' steel. | 
These tools are needed almost every day, and 
you cannot afford to be without them. | 


Price $1.25 Postpaid. 


Do not delay but send your order TODAY 


Agents Wanted 
Devine Specialty Co. 
542 State Life Building, 


"— Ind. | 


Please mention Popular Mechan ics when “writing Advertisers. 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 


111 East Madison Street Chicago 


DRAWING MATERIALS 
SURVEYING INSTRUMENTS 


Write for particulars about our new llechanics | 
Steel Tape Rule. 


ARITHMETIC 
SELF TAUGHT 


А c КОЛА 


ARITHMETIC 
Self Ташо 


To the Editor: We beg to call attention to an 
article appearing in your July. issue on Cement 
Fenceposts, by T. A. Pottinger, of Peru, Ill., from 
which we quote ns follows:  "Zome te peces of 
steel the shape of the sectlon of a mowing machine 
knife, about five of them to steady or stiffen the 
wire." 

We wish to state that this system of making posts 
{в protected by patents issued to HR, B. Bennett a.d 
all infringers will be promptly prosecuted., The sys- 
tem is known ns the “Samson System of HReinfo e- 
ing Concrete Кейс Posts" by means of !4 in. wire 
rods running the length of the post and fastened 
with a core plate about every 10 inches, This is 
found to be the only practleal ond satisfactory 
method of reinforcing a concrete fence post for the 
reason that At requires only one-half the amount of 
concrete that other posts require, thus great.y re 
ducting the cost. 


Agate Wanted ee 55 Sa, dih St, St. Louis, Mo. 
We trust you will publish this ltem in your next 
issue #0 that rour rensiders tay not be 1491 to In- 


DRAWING 20570 
fringe the Bennett patent, Yours truly, A. D. Mac- 


25c for 4 months— Cleveland, Ohio 


CARN 


ESTABLISHED 1870 
GEO. A. ZELLER BOOK COMPANY ' 


EN 


ONFY 
THIS SUMMFR 


Many of our readers will have spare time this summer. 


If they wish to undertake a very pleasant and profit- 
able line of work, to occupy either a portion or all of 


POPULAR MECHANICS 


JOURNAL BUILDINO CHICAGO, ILLINOIS 


Pilense mention Povnnlinr eplin r lee hien weltinge Advertisers. 


NEW PUBLICATIONS 


ORE AND COAL HANDLING MACHINERY 
is the title of a handsomely Ulustrated catalog fR- 
sued br the Wellman-Seavrer-Morgan Company of 
Cleveland, Ohio, The evolution of machinery of this 
kind forms an interesting chapter in industrial prog- 
resa and the new catalog describes some of the fiuest 
nnd most modern equipment, 


NEWTON ROTARY PLANING MACHINES, 
published by the Newton Machine Too] Worka of 
Philadelphia, comprises a serles of illustrations of 
machines manufactured by that company, with a 
brief ileseriptlon of ench. 


IDEALS is an attractive and practical booklet 
sent out by A. І. Ide & Sons, 11 Broadway, New 
York. The ideals treated of are those that pertain 
(o steam power plant practice and a number of sug- 
gestions along this line are offered. Ideal engines 
and parts are described and illustrated, 


AIR LIFT PUMPING, a booklet being sent out 
by the Ingersoll-Sergeant Drill Co, of New York, 
eontaln&s some gound and valuable Information, 
though it deals but briefly with the subject. 


100,000 GAS ENGINE? have been sold br the 
Otte Gas Engine Works, Philadelphia. and the com- 
папу has Just issued а тегу artistl: and interesting 
booklet illustrating the features of the Otte, anil 
reviewlng its progress. To those contemplating the 
purchase of a gas engine, “Some Heasons Why" 
will bs nm valuable ald in making thelr selection, 
while quser& of gas engines generally, will he inter 
mated in the pamphlet. Mailed free on request. 


ECLIPSE WINDMILLS or 1905 Catalogue No, 
65C is n new publication sent out by Fairbanks, 
Morse & Company. The booklet gives the hlastory 
af windmilla in brief and then deserlbes nwd ius- 
trates the modern windmill and its parts in detail. 


LAVA FOR MECHANICAL AND ELECTRICAL 
PURPOSES, published by the American Lava Com- 
pany of Chattanooga, Tent., describes the /various 
user of this material and its mechanical and elerc- 
trien] properties, The catalogue contains. dá number 
of illustrations. 
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ATITOMOBILE ENGINEERING, —We are in re- | 


сері of a sample lesson taken from the course given 
by the Correspondence Echoolh of Automobile Engi- 
neering. The course specializes the study of antao 
mobiles in their various phases, construction, operat- 
ing and repairs. A valuable dictionary of all auto 
mechanleal terms appears in the frat lesson. 


HORES A SQUARE HOLE.—A new auger intend- 
ed particularly for shipyard use bores a square hole 
eo very rapidly and so perfectly that the mortise dors 
not require trimming. The anger ls made to fit any 
boring machine or a special mortising machine can 


Auger Bores a Square Hole 


be purchased! of the mnanufaeturera, This speelal 
machine 1s portable and the bit can be set to eut at 
апу angle on the timber, or endwise of the grain. 
The machine can be set up on а trestle or bolted to 
a bench. 


Lr m d Ош  _ __ „__ _ мы заа — 


Earn $50 to $200 a Week 


with our Moving Picture machine out. 
fit, complete for $75.00 to give entere 
tainments. Agents wanted. 


ZUELCH @ CO. 


119 E. 23d Street, « NEW YORK CITY 


"We Analyze Everything’ 


We Devise New and Original 


At Reasonable Rates. 


Address Formulz 


The Ellsworth Laboratories 
MAX D. SLIMMER, Fh. D. 
857 Dearborn Street. = - s Chicago 


GOVERNMENT 
POSITIONS 


last for: 
ever, Made 
with si ñ- 


Opportunity to рг 
pare lor is H. Civil 
Serrice Ermina- 
tions br mail. B4lary 

| t start Ee. tū 

ЖН. 0 per rear; 

| WUWU appointments 

| lust yenr: manv mere 
Hert year, noual 
of information and 
ватт рі questions, 
]*U раен Б) cta, Cuta- 
owns FREE. Dept- 


ple and in. 
expensive 
toola, Fire 
proal, frost 
proof wind 
proof, 
Eaberal rad: 
амт й *and 
шегата. V Щі 
Fipplani "od 
Ebl fron iiil 
15. For parta 
write wit at'p 


AMERICAN COLLEGE 
OF CIVIL SERVICE, 


A. D. 
MACKAY 
& СО, 


Chamber ef Commerce, Chee | Ind. 


Valparaiso, - 


Send three one-cent stamps for 5-colos 
PICTURE OF LINCOLN PARH BRIDGE 


Ww. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 

Monadnock Hlock, " - = 
Tel. Harrison 1104 


Chicago 
Cable Address 'Stebbings" Directory Code 


А School 
Within Itself 


Bpace will not permlt our telling 
you nal shout this book, bu 


t better 
till, we give you n chance to examine f 
it for yourself br our offer tao refund f 
money if book is not satiafactory | 
преп examination. Under thia offor 
1),40 copies hare been sold and paid 
for, ond out of this number we bare 
refunded for only 9) copies. There f 
are nineteen chapters carrying you 
from the fundamental principles of 
electricity through, the ort to the 
піні тда and chapter deroted 
to the electric automobile and bat- f 
teriea, Cnnta&lns a dictionary defining 
1,540 worda, 


4th Edition. Price, $2.00 delivered. 
CLEVELAND ARMATURE WORKS: Cleveland, Ohio | 


Please mention Popular Mechanica when writing Advertisers, 
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With This Outfit You Can Learn Telegraphy 
at Home, 


The “New Era" Student's Telegraph Equipment, 
K20151. Price only $2.75. 


Railroad: and Telegraph companies always have posal- 
tions for competent telegraph operators. 


Here is the most perfert and complete, full sized 
telegraph set for the learner, Yon do not NEED a 
CER PHL ELT ог Орак to “send” Yom Dees to 
enable you tà Iearn to “rend I anund, with this ont- 
EE For in addition T Aen hing ди эй tn end, thia 

DEVICES haa nn EN IREL E W AUTOMATIC 

ICE which dors HE SENDING and tenuches pon 

receive irfectly, This IDEA nnd a) TEII 
EXCLUBIY "LY OURS. Noone eles hae it. 

The дары» wie oneinta of the following: 

fall size "New Era" 4- Ohm Telegraph Instramenot, 
pied bil oH BHonnder and Rey mounted on ma Paire 
апу bins; АЫ т ibio Alphabet Automatic Transmitter; 

1 Beries of Perfornted Кып Heenrdla fiir sime; 
bel of Dry Hatters; 1 єп wire; Huok of Complete 
]natruüctionm, <All for һ, 

The instromentsa are made from heavy CAST meu Plt cheap ватре, poorly finiahed, нА ' п іга, All the werk: 
ing parta, which include ker lever ponder 15 жег, sound TOES raa adiuping вегета. eta., nre of finely edens Com pioxi- 
ition metal, SUCH AS IS USED IN ALL HIGH. GRADE INSTRUMENT Sounder nnd Key base аге japanned. nnd agtriped 
HL Adin sting ecrewsa are all made with large Knurled heads, Key Exch circuit closing krob, and mngnet heads are of 
Ae ed hard rubber. Haase | ыу polished; Key of steel lerer pattern, and sounder gives а loud, clear sound, 1n fact it is the 
тегу bes ent Lows price d telegr "C PÈ ever m Tor practice work. 

HE СОЛ {PLETE ISSTRUCTION BOOK ia very comprehensive nnd embraces ALL the pointe @eontial to the mastery ef 
the art of telegraphy, On. cell of Dry Баа; operates the Шаторо perfevíir, With thia ontitin YOUR home you can be- 
enm on éxpert operator by EE YOUE leigureo time, Eve Гу СМС uurmnteed perfect пий guarnnteed to please, or your 
money refunded, Shipping weight lba. We aro headquortera for everything mechnnical or electrical, for the professional or 
the amateur, Single nuthits at wholesale prices, Bpecial Free Catalogues on many linea to send vou. 


MONTGOMERY WARD & CO., Michigan Avenue, Madison and Washington Streets, CHICAGO, 
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SPECIAL L MESSENGER PICKED QUT RIGHT 


ROBERT VOLT| WOMAN 
AMME TER «oir | | | 


—————  G—  — | A special delivery messenger at Mew Orleans ге. 
Forwarded prepaid, incinding | eentlv delivered a letter to a woman on a crowded 


Cae, npor receipt of | 
LTH | SEND FOR Ш train whom he bad never seen before, the only clue 


8 vo 
30 AMPERES CATALOGUE he hai being the пате of the woman aml the tratn 
THE ROBERT INSTRUMENT СО. she weouhl arrive on, The letter enclosed within a 
j E Ehalhr | Btreet Detroit, Mich. note was received at the New Orleans робо еч", 


The note gave the information mentloned and said 


the letter was Important, The messenger, who had 
been on duty but three months, boarded the train 
übove the depot and possed swiftle through the 
«чта ея inquiring the rames of all the ladles until 


PATENTS PERFECTED EXPERIMENTAL WORK | he found the right one, 

METAL SPECIALTIES MANU FA CTU RED | COST OF TRADEMARKS REDUCED 
Punch, Pres and Screw Machine Work. Brass Flnishing, Oxzrdiz- —-- — - 

Dg. Nickel Finting, Enameling. Thirty years experience. Under лп new law the Government has reduüeesd its 


! 47 War | Charges for registering trade-marks fro 25.00 to 
JOHN OLDFIELD, 937 North 4lst Court, CHICAGO | 210.00. Popular thane: Patent ү шы: riis 
| | | | | | to the registration of trademarks under this new 
What Is Daus’ Тїр-Тор? o 
— TO PROVE that Daus’ “Tip Top" ta ans E 
the best and Bilmplest device for mak- | PATENT NOTES 


a и ing 100 copies from pen-written 
arte =) and 50 copies from typewritten ori- 
EET « tinal, we wili ship complete dupli- | 


Popular Merhanics Patent Bureau has connected 
with it more than two humnlrod mechanical dra.ts- 


cator, Cap size, withont deposit 
on чу 10) блк =ч 

| mm wd! ee 0050 less frade net t men located ш as шашу сея, who will make patent 
THE FELIX В К count of EM BD | | nud working drawings for inventors and assist in 
Шайыр Building, 111 John 5t. New York City developing their biventions, If you necd the services 
— | of n draftsman |n connection with yon; Invention 


OY AL TY PAID nnd Musical Compositions. | write our Patent Borean and you will be given the 
R Wearrangeand popularize, | qijilress of the representative reurest your residens.. 


Бач | 
ны: 


ON PIONEER MUSIC PUB. CO., [loc] | С b 5» ж 
C33 Manhattan Bldg. FP i aen Каса | 
2 This is the time to perfect ami protect your lu. 
SONG-POEMS ILIUM CLP Ee | rettions br patents so that when fall begius and 
nu и -y7 | manufacturers take on new lines, yon will be fu 
EC Thís ELEGANT Watch $3.25 | shape to do business, Popular Me:hanirs Patent 
goa „Ён dom: ntum one ier nni рит rigidis Bureau will send rou the names and addrerses of 
"d ч CHAIN C. B. B. D GH ARR |! manufnacturera of anr kin i mauehinery or artieles. 
- к lg cmm Енш: EU rre Me mini &n ' ; 
РУ, ч Лр "e рї ia d |! Fern nominal fee Popular Mechanics Patent Bü- 


Io eurai whale for Ladies of teat ghali for Goats | ready will inform rou how many patents have been 


tal tr der Lt equal eee FO POTD | eae : ть zð en Fe : c Fs Hel | i 
Ке ГМ Hs Warranied 30 YEARS granted In the United States on ams pairticolar class 
ie uar картын seat with ona a =” re ! of machines or devices, and at ten eenta ench will 

11 we pect Bag = ПЕ | | 
P тта жшн! Gents” of Ladies" мім. — Adirem | furnish copies of the drawings and specliontions of 
' | nny paten ie number of tl tent is furnished, 
FARBER & C, CHI, 28 Qulaey St, CHICAG y patent if t! mt f the patent is furnished 
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|$1,000 in Cash 
and a Vacation 


HERE is a chance for any live young man «r 
woman to make a year's salary in his odd 
time this summer--and to have lots of fun doing 


Where will we get it in the| 


it. The Empire Candy Floss Machine turns a future? 
pound of sugar into thirty bags of delicious and 
wholesome candy in eight minutes. Thirty bags 
of candy that sell faster than 
vou can make it at са bag. 
| Visit summer resorts--seaboard 


Consumption rapidly exceeding 


the supply. 


Price of rubber advancing er 


| and mountains--making $1.40 year. 
net every eight minutes. Or | 
stay home and work in your | 
own town and at nearhy Fairs | 
and Festivals. Machine only | 
costs $150, and рауз for itselt | 
| at the first stand. After that 
| all is net profit--little labor--great fun. Whether 
you've been at school or at work--vou can't mE | 
afford to miss this chance. Write TODAY, | Address Dept. B 
| This advertisement may not appear again. = А — ‚| 
Address Dept. М, [Mexican Mutual 


EMPIRE С. 5. CO. 162 Washington Street, Chicago’ 


A committee of well-known business men | 
have returned from Mexico, where they 
| went expressly to study the rubber ques- 
tion. "Their report is now published in 
pamphlet form and will be mailed on re- 
quest to interested /parties, 


Hloomfeld, N. J. Flaher Eldg., Chicago. Fortland, Ore, 


THE FULTON FOLDING GO-CART | 


Most Modern, Practical and Convenient Type of | 
Chills сана 


— —--— ш о и ————— 


TRONGLY made, 
re) 1 beautifully fin- 
<j mm ished, both sitting 
id 45 and reclining posi- 
tions, folds up like 
a pocketbook .*. 


The Price is 
Within the 
Reach 
| of үну. 
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Bold by dealera generally. If not on sale in your city write, Send dealer's name, WE WILL SEE YOU GET ONE. 


Fulton Manufacturing Co. 21 м. Elizabeth St., Chicago 


Please mentlon Popular Mechanics when writing Advertisers, 
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12 „ SAVE YOUR STENOGRAPHER'S TIME a, 4 || 
918 Dearborn Jr. Typewriter Cabinet $13 


42 Ta. long plete ranteod the most com- | 
1. deep | PB perfect desk ave 
14 In. deep sold at any where hear ihe 


| prive, We ship on approval, 
‚ШЛАК, Еде ht геран 
East of Rocky Moun 

tains, Without roll 


| cabinet, price fin 


м 

bo | dar. froe zji jia binst, 
LES Doe nA ocRER Ly 

И of this and GOES во 


I DEARBORN DESK СО 
ALEXANDER А. SAMUEL 
Gen, Mgr. 

204 Fisher Building 


FAS е CHICAGO, U. S. A. 
ЛЕ YOU WANT A DESK ASK "DEARBOEN" 
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DYNAMO CASTINGS | 
Sets of Material or Flalshed Parts for the 


FRANKLIN MODEL DYNAMO 
PRICE $3.50 AND UP 


ТҮШ light siz ве. p. 1 
Write for Шїав&гатед booklet E 


PARSELL @ WEED, 
29131 West dist Street, = YORK CTY 


n ES RE o cra nuc o ———————Á MC 


You Can Make 


BIC MONEY 


With My New PRIZE VENDING MACHINES | 
Best Novelty and Money Maker ever placed on th ket, Ope п 
ated with окер. Амо ois other т at ie Vending Mae lane 
now говду. Write to Manufacturer for full particulars and prices, 


THOS. Н. SHERBORNE, 29 Bouth 3rd Street, PHILA, PA 
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WIRELESS FIRE ALARM 


— 


A wireless fire alarm system that will work muti- 
matically ls being exploited by Dr. De Forest of the 
American-DeForest Wireless Telegraph Company 
and B. C. Haldeman, an electrician of Kansas City, 
In cose of fire, the heat at a ecertaln degree acts 
upon the signaling apparatus namba simple message, 
telling the exact location of the fire, flashes up a 
wire to the roof of the building, iè communicated 


to a flagstaff arrangement and ola then carried 
through the alr to the receiver In the fire head- 


quarters, the receiver being in tune with the trana- 
mitter. 

When the message ls recebved a bell rings and 

rings again until the operator receives the message 
In а signal code of dots and dashes, so simple that 
апу one, though not familiar with the Morse code, 
ean take It. 
Street boxes ean be used In the same manner so 
far ая receiving the alarm is concerned, the in- 
ventors say. The message can be transmitted by 
pulling down n hook or pushing nm button. 


—M—— 


THIS “POP” HAD GONE HOME 


One of our Chicago subserlhers who began with 
the first Issue called us up on telephone recently, 
The operator switched him on to the wrong num- 
ber, and when he familiarly inquired, "Is this 
‘Pop?’ a sweet, girlish voice replied, “No, pop's 
Just gone home, but this Is Susie, won't I do?" ! 
Please mentlon Popular Mechanics 


www.VintageMagazinesOn-DVD.com 


— The season із here to 


| MAKE MONEY 
TẸ | Get started early. 
$40 to $75 


coat DO 
FHIGAGU | Can be made with one of 


| || | | 


omm ue DI these 
SP \ Steam Peanut Roasters 
f *| and Corn Poppers 


E s. DUNBAR а со. | 


gm. | 16-18 No. Desplaines Bt, 
Catalog Free. ш аы 


New York Camera Invention Co., 
Now York City 
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WE ARE SELLING 
Fan Motors, £1.25 E. TERR = 
Telephones Complete, £2.50 to 
ectrin P +“ 7 i. PENTIN 
Carriage and Bicy cla ns ‘ 


h Outfit. 


а 
J 


r 


ml EE 
BEREÉEBETEE 


hte, The to 
obra, T 


a 
" a 


PEE PEER R RRR RR BREE Be ee 


" 
a 


кшт 


= 


EXACT 


IT PAYS TO BE 

Most of the talk is about *'millions" these days, 
and I notice that NY 011144 people, lke older Ones, gre 
beginning to look down on the pennies and to 
imagine that saving pennies is too slow altogether 
for thin age, 

Let me tell you a true story about n recent big 
engineering contract that shows the value of pen- 
nies, says n Keystone correspondent. 

A great firm, well-known through the country, 
figured on an engineering contract a few yeeara аро, 
They had everything calculated to the last cent. 
except the cost of some dredging. On this they 
eonbdn't quite figure within half of one cent per 
euble foot without getting more facts. | 
Weil better investigate," sald the elder partner, 
"and find out Just how much we'll have to dredge.” 

“Nonsense,” sald the younger and more active 
partner. “It's only half a cent, and it's not worth 
bothering about." 

So they signed the contract, 

After they had worked six months it developed 
that the firm would have to dredge away ten million 
cubic feet of material. It also turned out that It 
would cost them exactly "only half a cent" per 
cubile foot more to do it than they were getting for 
it. Ten million cuble feet, at half а cent each, 
Which the younger partner had snid was “not 
worth bothering about" amounted to just £50,000. 

The firm has been working three years now to 
fulfill a contract at a heavy loss, simply because а 
man didn't consider that half a cent was worth 
bothering about. 


when writing Advertisers. 
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EVERY BOY HIS OWN 
== TO Y -MAKER 


It tells rou how to make а Steam Ер. 
gine, а Fhotographio Cumera, & Wind. 
mill & Microscope, an Electrical Ма. 
i hine, а ialvanic Hattery, an Electrical 
Tele graph, fin Kl ctrotyping Apparatus, 
E Chir phone Kaleidoscope, a Mugic 
Lantern, an Eolian Нигр, Bouts of every 

ind frein a little rowboat to a full riggi 
s hoonerz how to make Rites, Halloona, 
Paper Toye, Masks, CardoRacks, V ngon, 
Larta, Dov Hinia, Ho vwsaarnd.rrows, Pop 
Gunes, Slings, [Б ЕГ, Tis lime Tackle, 
Rabbit and Bird Traps, nnd many other 
things, nnd all 15 made só plain and 

BMimplethatany boy coo easily make anvthing described. The 
| whole is illustrated with more than 5X handsome illustrations. 
| ‘This їн à great book and xou ehould not be without it, Prices 

only 26 cents, postpald,3 for GU cents. Adaress 


*Mechanics for 
Young America" 


| | : | WESTERN SPECIALTY CO. 
Tells How to Make Things | DEPT. À 
Bradley Street Station а а , St. Paul, Minn. 


Reprinted from the Boys’ Department of Popular 


Mechanics, Fully Illustrated. Instructions are 

How to Make a4 Barril Buat.. TEETERSTITRIILTIE 

How to Build an Imitation Street ME ane T 

A Novel Burglar Alarm. 

How to Make Ww nter MoE, „= ++=+=тнааятта н | PO PULAR r 

How to Make Aue Eras nas e аный iin, | | MECHANICS 
ПШПШ Г uuu eR NOR Kin ek AN ACC MA i 


T | | — n 
S “SHOP NOTES.” 
E 
CONTENTS 
How to Make a Water Wheel...... eee cee прини | 7 
How to Make Your Own Fishing Tackle. B i 200 Pages, 
Temporary Camps aud How to Build Them, ss... 
385 Illustrations. 

How to Make a Water Bicycle... TT 
How to Make n Miniature W шаші, TT 
A Mechanical Ve ntriluquist and How to Make It. | | 
How to Make а Boot-Blacking Cabinet. кайа 

Materlala.. TT АТТУ 4.4 
Lettering a Clock Dial. 
How to Make a Trap for Rabbits, Eats and Mice, 
How to Make a Small Scarcbilght. с. | ELECTRIC MOTOR, 75c. 


How tg Мае al Paper HOnL......422a42242454347554 

Permanent Camps aud How to Build Them..... 

How tu Build ап lee Hout. . + кезене ЕЕЕ Ф | f PRICE = = — 50 CENTS. 
Renewing Dry Batteriog...cccecesseeevecsecnecss 

How to Make a Windmill of Опе or Two Horse- 

Eltes of Many Kinds and How to чау Them— 


Kune with n wet or drr battery, Ask omy clòc- 


Jug Fishing ...... RENE A p^ trical dealer or look through leotrical 
| How to Do Ornamental Iron Work.. TI PIT | catalogue hod abe if sou can bey ап electric 
| Ornamental Metal Guards for Open Fireplaces. . motor with inch КЫПША. EOE xig 

Hus to Make a Propelling Vehlcle.. .TITTIS | Pros gr oot E TUNE Pack- 
low to Make п Water Telescopes, susasseerers | i ge icit us 
logue, now on the press, will 
de ^ Шын an ерл baad њ.к... | ba ready for mailing August 151. Be sure to get one. 
ae Ses and Ornaments Made i of | Old ARTESIAN ELECTELC CO., 744 Artesian Ave., Chicago 
| icycle Parts .... та ше ы 
| aid ii for Winter Sports—How to Make and BOYS | Earn a Pearl Handle Pen, 
| їп Them .......... a Jf eee nnno GIRLS! Earn a Gold Necklace. 
Coasting Bleds, Chair Sleighs, Toboggan Slides by selling our Beautiful Hat Pins. 
and | ..........7 ee Aa Запі 106 for sample and plan. WESTERN CURIO 0O., 
How to Make Rubber Stamps е ша 856 E, =e St- Los Angéles, Cal. Dept. 3. 
How to Make n Baggage Carrier for Bicyeleg.. | s 
A Water CundlestirE. Ә.н ene 


yn Rig eae Auto-—How Mnde...... ooo: 
ow ro Make а Pair of Dumb-HBellB.........::55 | 

EIU їп i Your Fard @f Cnat3............- cu: E L E C T R ic К Al LWAYS 

ow tao Make an Easel T— " а 

T^ Tight a Gaslight Without Matches. ......... Dynamos : Motors : Cas Englnes 
Things a Bor Сап Make Out of old Eu c. = 
How to Make п Wind Proneller. сЕ 
Photographing from а Captive Balloon........s.. 
How to Make а Simple Burglar Alarm.,.....« 


Sent postpaid on receipt of 25 cents, or order 
from your newsdealer. 


Popular Mechanics, 
| Journal Building, =- = Chicago 


Comp тт Working Models, also Castings an Parts. Ere 
ing nda 


for the Amateur Electrician ог Catalogue Б 
The CARLISLE & FIMCH CO., 
262 E. Clifton Ате, Cincinnati, Ohio 


Please mention Popular Mechanica when writing Advertisers, 
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апе" and “For Sale" Ads. 2 cents per 
word, payable in advance. Replies may be 
sent to a nomber, care Popular Mechanica, 
and will be forwarded promptly without 
extra charge, 


"SHOP NOTES'—Puaper covers D0 cents. Popular 
Mechanles. 


AUTOMOBILES. 
We rite 


FOR SALE-—I1IWIS Olismohile Runari, 
P, Dechoux, Сны, Wia. 


FOR SALE CHEAP-—Tonurinz Car equipped with 
Brennan meter, Саг ls dn pink of comlilion exeept- 
lng one front tire, Wil consider 8275 for it, The 
Gtarin Company, North "CTeonawanda, MN. Y. 


FOR SALE OR EXCHANGE—Big powerful 
Stearns Touring Car. ҮШ sell cheap or will givre 
good trade for smaller machine, Present саг тоо 
large for owner's requirements. Photo and deseripe 
tlon on request, Box 374, North Tonawanda, W. 1. 


YOU WILL find them in France, Germany, Ans- 
tralin, England, Canada aud all of the leading fac: 
torles in the United States, We mean Dinmo- 
Carbo Emery Wheel Dressers, Our booklet for the 
asking. Stephan Brothers, Urbana, Ohio, 


FOR SALE OR EXCHANGE—Automobile gear. 
Address C, C. H.. 13 North Front St, Columbus, О. 


AUTERA i. kee IR. LO NOFIN ТК Siep жы ы 
FOR SALE OR EXCHANGE—4 h. p. nutomohite 
or bont 4 eyele gasoline engine. Address A, P. C. 
18 North Front SL, Columbus, О. 


BLACKSMITHS. © 


EVERY USER of emery wheels should have our 
booklet on Dlame-Carbo Emery Wheel Dresser. A 
postal card will bring it te vou. Address Stephan 
Bros, Urbana, Ohio, 


GOOD BLACKSMITHS ARE SCARCE AND BUT 


FEW LEAHNING THE TRADE. 
And the smith comes first of all professions or 
trades, The smith must make the tools first. for all, 


from the surgeon to the safe blower, by using Toy'8 
Treatise on new steels explolning how ta work them 
with 75 new methods for working all dlifeult јот», 
Ten receipts for making TOUr nam com ponds for 
welding different kinds of steel solid. Thermite welid- 
ing fully explained; also twa colored tonl tempering 
eharts: chart A explains all annealing aml harden: 
ing: Chart B explains both selentifie and plain гети; 
pering to a standard All the above for $1.00. Val- 
table simples free. W. M. Tor, &Bidney, Ohio. 


m BUSINESS CHANCES. 


— —MMÀÓÁ P ——— инш шш 


DIAMO.CARBO EMERY WHEEL DRESSER; 
better than black diamond, Booklet nip] dtestimo- 
nies free, Btephon Bros, Urbana., Olio, 


FOR SALE—A well equiped machine shop In 
southern Michigan, doing a gol Lbuslness. Price, 
£500 Splendid opportunity for m: good business 
mechanic. Address No. 987, care Popular Mechanics. 


FOR SALE-Stenm Laundry, doing paying Innist- 
nese: newly equipped with) madern machinery; 
Plant worth $3,515) Wd sell dor less than cost. 
Poor health reason. New Method Laundry, Bouilh- 
ington, Conti. 


a = шшш = 
I WILL help furnish money to promote good 
patent. Write what xou have and get terms. 


O'Fixng, Clarkedale, Ill, 


O'Firyng. Carife 7 

IF YOU wish te help the company rou are work- 
ing for, get our booklet and testimonies ou Dlame- 
Carbo Emery Wheel Dresser. Stephan Broa, 
Urbana, Ohio. 


INVESTMENT BOND—I offer for sale one Ф500) 
bond in an old established business paylug 6 per 
cent. Absolutely safe. Address "Bond," care Pop 
lar Mercrhanica. uu 


START A MIRROR FACTORY 1n your town. 
There's money in it. We teach vou and guarantee 
you suecess vf onee, Sem] 16 cents for sample 
mirror, particulars and testlmonials, Do 1t now. 
Mone without. Hullinger’s Sebool, Francesvilie, Ind. 


www.VintageMagazinesOn-DVD.com 


Sik Гопи] acres of fne timber land tm Idaho 
(deeded) for sale chenp ЇЇ taken soon. Address W. 
Т. Ramey, Nezperce, а, 


ENGINES, 


FOR SALE—! h. p. gasoline engine; & x & ar 
compressor: 8 h. p, есігі motor; 1 auto sparker, 
J. Е. Sehultz, North Chicago, Ill, Bex 11%. 


MAKE AN emery wheel any slmpe you wish. with 
a Dinmo-Carbo Emery Wheel Dresser, Bond for 
booklet and testimonies, Stephan Bros, Urbana, 0. 


POR SALE—s h. p. vertical englne ami 4 M. р. 
boiler; all füittlngs complete. Address A. V. Monro, 
mil Granlte sEreet, "Taunton, Muss. 


J FOR BALE-—1 Н. P. engine, castings for motor: 
cycle, at a bargain. — Address Box 28S, Mereed, Cal. 


FOR SALE—4 h. p. gasoline engine, or. trade for 
2 h. |, Geo, P. Whittemore, Avondale, O, 


FOR SALE - 


THE GREATEST invention of the sge--Diamo- 
Carbo Emery Wheel Dresser; true of shape at 
emery wheel, Booklet and testimonies for the ank- 
ing. Stephan Bree, Urhana, О. 


FOR BSALE-—Complete sre lamp for $7.25; equal 
te the best, burns 160 hours nt one fling, in-donr 
oF out-deor, sive price, 1, 5H lampas in netive serv 
ice. Alpha Gross Electric Co.. Sprlingfeld, Chilo, 


TO EACHANGE-—Small turning lathe: 
watch. H- Davis, Кын. Ill. 


FOR SALE—2 Н. P. 15 motoreycle; only $125; 
never usel Chas, Glillvan, West Jefferson, Chilo. 


FOR БАТЕ H. P. gasoline engine complete 
with jump spürk enil and batteries, first-elass shape. 
SNL 12, i" P. Western Eleetrle motor, 1H direct 
current, speed 1,80; S25. J, C. Faulkner, 
ville, Arkansas, 


FOR &SALE-—wWW* genuine Homer pigeons, of wll 
exchange for antomebile, Е. A. Cunningham, Сн 
loosi, Towa. 


FOR SALE—Ore irom working foot-power Lathe, 
£10; one 4, Н. Р. dynamo castings, finished, $10, W. 
C. Schafer, 118 So, 3rd St.. Hamilton, Ohio, 


FOR SALE—S40; mechanical electrical engineer- 
ing course (International Correspondence Верес). 
Odenwald, 1110 “Н” St. N. IE, Washington, D. ©. 


A PRACTICAL BOOK, “Dies and Diemaking.” 
Postpaid $31. J. L. Lucas, Bridgeport, Conn, 


HELP WANTED. 


WANTED &BSATLESMEX-—The Tropical Oil Com- 
pany, Cleveland, COL, will arrange om salaried basa 
with lubricating off salesmen for territory bot cov- 
ered: can alan ure on attractive commission propoal- 
thon few good salesmen without previous experience 
in this line, which is easily learned. Communicate 
with nz. 


"want 


Ituzzgcll- 


WANTED—Every user of emery wheels to have 
our booklet on Diamo-Carbo Emery Wheel Dressers, 
п postal card will get it for vou. Stephan Bros., 
Urbana, Ollo, 


WANTED—International Correspondence Select 
pamphlets, anzriculturnl rendering. Address “Oa” 
Popular Mechanics. 


WANTED—To exchange 1 McAlister Magie Lan- 
tern, eost 2b, with good assortment of sildes, 
poster's tickets, mechanical slides, sereen lecture, 
ete. for gasoline engine of 1!5 h. p. or castings ati 
working drawings for same. Also ион] telescope for 
afer, Address W. Н. Dine, Zoar Station. Оо, 
Box 27. Tusenrawus Cm 


WANT TO exchange Мо, 2 Remington typewriter 
for electrical testing tools or gasoline engine. Offer 
something. O. A. Prest, Clinton, Iowa. 
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POSITIONS WANTED. 


POSITION WANTED as oiler in a steam plant of 
medium size furnishing power for electrice ma- 


MISCELLANEOUS. 


WaANTED—Palnters to learn slen-palnting by our 
new method of cot card boards letter patterns, Send 
stamp for samples and circulars, E. T. Littlefield, 
Adams, N. Y. 


TYPEWRITER-Cost £100, good as new: will 
exchange for motor-eyele, С. S., Box 23, Waynes- 
ville, Ohio, 


STEEL STAMPS— Brass stamps, door plates, 
wax seuls, embossing dies, brass printing cuts, 
notarial] seals, photographers stationery, sheet metal, 
dies and presses. J, Kiola, engraver, 155 W. Май. 
воп Bt. Chicago, Ill. 


FOR SALE-—One 12-lght 110 YV. D. C. dynamo, 
used O0 hours, good as new, with rheostat, for 825; 
п bargain. Alpha Gross Electrie Co. Springfield, 0. 


THE WONDER OF THE AGE—Diamo-Carho 
Emery Wheel Dresser, booklet and testimonials 
free. Stephan Bros, Urbana, Ошо. 


TO TRADE—Small invention for light rinmaloiut. 
Fred Kiser, Pittsfield, Ill. 


J FOR SALE—One enterprise saw Fle, пса 
new. Write for price and дерин. , C. Mer- 
rymun, R. Е. р. No. 4, Cadiz, Ohio. 


TRUE OR SHAPE emery wheels In any shape 
you wish with a  Dinmo-Carbo Emery Whe | 
Dresser: booklet and testimonials free, Stephan 
Bros. Urbana, Ohio. 

BRAINS FOR SALE—Do ron want a prospectus 
written and illustrated for your new company or 
вуш саг? Do you want one that will command at= 
tention and sell shares? Do you need a catalogue 
or booklet that will not be thrown In the waste 
bosket? If so write to Expert, care of Popular Ma- 
chanics, Journal bullding, Chicago, 


CAMERA FOR BSALE- Vive camera, 2443% Ith, 
in good condition, £3. С. L. 8, Popular Mechanics. 


ADVERTISING COURSE FOR SALE—Full 
course of lessons from the foremost school in the 
country. Price $10. C. L. &, Popular Mechanics. 


where to get it, write Popular Mechanics. 


WANTED-—If 
uuinnufmeturing, jo 
Lowest prices, Schwabe & Son, oo W. 
St., Chicago. 


ATTENTION MACHINISTS.and “carpenters. We 
Wish to let you know that We carry a full liue of 
mechanical tools of all deseriptlons, We are givlug 
the readers of Popular Mechanics an opportunity to 
get good tools at cut rate prices. We carry all 
makes. rite for one of our б in. hook rules, price 
60 cents. Fend for catalogues, Eureka Tool Supply 
Cos Wilkinsburg, Pa. 


A PRACTICAL BOOK; “Dies and Diemaking." 
Postpaid £1. J. IL. Lueng, Bridgeport, Conn. 


ENGINEER'S LICENSE—Enegineers, electricians, 
fireanen and maechinists, send for free pamphlet de- 
seribinz Spangenberg’s Steam and Electrical Engl- 
neering: 672 pages: 648 Illustrations: 1,035 questions 
Amd] answers: just out: best book ever poblished, 
Geo, Zeller Hook Co, St. Louis, Мо. 


ou have anything in light metal 
or experimental work, write m». 
j Washington 


Railroad Buildinz in 1905 


There are 7,000 miles of railroad track under con- 
atruction in the Unite States, of which 3.500 will 
be completed this year. Up to June 0, 1,284 miles 
have been finished, whieh the Rallway Age says 15 
divided as follows: 

There has been no track lall thus for in the New 


WHEN YOU WANT anrthiug and don't know 


England States, although one line 65 miles in length 
nud several shorter extenslons are under construction 
in that region. In other groups of states the figures 
of new track are as follows: Middle states, 57.56 
miles; central northern states, 532.28 miles: South 
Atlantie states, 25187 miles; Gulf and Mississippi 
Valley states, 242.08 miles; southwestern states, 
207.2 miles: northwestern states, 128.6 miles: Pacific 
Stites, 214 miles. 

Over one-half of the track lald is located in the 
South and Southwest, where the new mileage ag. 
gregates TH2 miles, 

ee n 

PETRIE INSTANTANEOUS WRENCH.—Thls 
wrench is adjusted in one-elghth the tlme usually 
required in setting the ordinary monker wrench. 
As the average employe using a wrench ranges 
from the fairly well paid up to the most expensive 
nmichiniste, the пейш saving 1n. time and conse- 
quent dollars is something whieh eon be reduced tà 
figures, belng estimated at from 25 cents per day 
up. The tool is extremely simple, having only three 
parts and a washer. A slight turn of the handle 


Parts of Instantancous Wrench 


releases hend which pulls out, thus increasing the 
leverage instead of lessening it as in the ordinary 
wrench, When adjusted a slight turn of the han- 
Ше sete the Jaw absolutely: it Is impossible to 
cramp the jaws. The parts are steel, handsomely 
polished; price same as ordinary wrenches of equal 
віхе, 


— Bg — 
Boys 


When my dad talks to me 'n Gus, 
Bout when he тая small, Hke us, 
He was the best boy ever yet: 
М never got hls shoes all wet 
A-walkin® through ‘most ev'ry pool, 
When, raloy days, he went to school. 
He never was ns bad as us,— 
When daddy talks to me 'n Gua, 


He never scrapped with Uncle Jack. 
"М never, never put a tack 
In people's chairs; ‘n, not like me, 
Was prompt at dinner, breakfast, ten. 
He never swiped a jar of jelly: 
Мг never called his stummick "belly." 
He never triel to smoke 'n сук, 
When daddy talks to me 'n Gus. 


He never pinched his sister's eat, 
М put black beetles in her hat, 
He never broke the baby's toys: 
^ when he played, he made no 
But sometimes, Uncle Jack "n he 
Smoke 'n rec']eet things, after ten, 
'N what they say, don't sound to us, 
Like when dad talks to me 'n Gua, 
—lilldu Hasse, 


ЕТ ЕА 
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ТАЦ DEPOSIT FOR SALE 


I own the whole and offer for sale a опе. 
half interest in what is believed to be the 
largest known tale deposit in the United 
States, if not in the world. The quality is 
fine: the deposit is very close to the sur- 
face and easily uncovered and mined, Bor- 
ings and outcroppings show n very large 
and continuous area, with unusual depth, 
Located in one of the southeastern states; 
local white labor good, cheap nnd abund- 
unt. This deposit is of very recent discov- 
ery. The few sample carloads taken out 
by hand were Immediately soll and gave 
entire satisfaction. With the installation 
of machinery this tale enn be crushed aud 
loaded f. o. bh, for about $3 per ton. For 
fuil particulars address 


TALC 
CARE POPULAR MECHANICS 


GET ONE 
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something for everybody given for 


one or more new subscribers. 
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INSTRUCTIONS FOR LIFE-SAVING FROM 
DROW NING 


m Pr а a 


Summer Bulletin the U. 8, Volunteer Life-Saving 
Corps. 


A large proporilon of the lives lost every year are 
of children who have never been given any concep- 
Поп of the dangers on the waters, elther in bath- 
ing or boating, We have been long and persistently 
Urging upon parents and School Boards the dutvr and 
necesalty of education in this direction, and of teach- 
ing the young how to swim and how to met) when 
boating. 

As a result many lives have heen saved/ the past 
renr by children, Let us kindly hnpress upon your 
renders these rules: 

FIRS?T.—Do not go ont in апу pleasure boat of 
small or large dimensions without being assured that 
there are life-saving Lbuoxs or coshions aboard süfll- 
cent to font all on board in case of an upset or epl- 
lislon, or festooned with life-snving ropes, 

SECONLD,—With a party, bé sire топ are all 
properly and satisfactorily seated before You leave 
the shore—partienlarly so with girls on board. Let 
no one attempt to exehangze seats in mid-stream, or 
To punt a foot op the edge or gunwaule of the boat 
to change seats, or to rock the bout for fun. This, 
hr rollicking young people, has upturned many a 
boat and lost very many liwes every yearn Where 
the waters become rough from a sudden squall or 
passing steamers) néver rise in the bont, but settle 
down as elose to the bottom as possible, and keep 
eon] until the rocking danger is post. If over-turned, 
а woman's skirts, !f held out hy her extended arms, 
while she nse& her feet as if climbing a stairs, will 
often hold her up while à boat may pull out from 
the shore And вате her. A non-swimmer, hv draw- 
ing his arms up to his sides and pushing down with 
Whilely extended hands, while stalr-cilmbing, or tread- 
Ing water with his feet, may hold himself up sev- 
eral minutes, often when n single minute means his 
life, or throwing out the arms, dog-fashlon, forward 
overlind ana pulling In, as if reaching for some- 
thing—that mar bring him help, may nt least keep 
him afont tll help comes. 

THIRD.—In rescuing drowning persona, lže them 
br the hair or the collar, back of the neck; do not 
let them throw thelr arms around Four neek ог 
arms. If unmhnnagenble, do not strike them, but let 
them drop under а moment until quiet, then tow 
them futo the shore, JË uneonsclous, do not walt a 
moment for a doctor or an ambnlanee, but begin at 
once: Arst, get the tongue our пий hold d£ by a 
handkerchief or towel to let the water out: get a 
buoy, box or barre] under the stomach, or hold them 
aver your knee, head down, aud jolt the water out, 
then turn them over side to side four or Ave times, 
then оп the hack, and with a pump movement keep 
their arms agolng from pit of stomach overhead to 
n straight out and back fourteen or sixteen times 
а minute until signs of returning life are shown, <A 
hellows movement pressure on the stomach at the 
same time is n great all if vou have help. Of 
сотга», you will at first loosen collar and all binding 
clothing. Let some one nt once remove shoes and 


, stockings, amd at the same time rub the lower limba 


with an upward movement from foot to knee, pcen- 
sionally slapping the soles of the feet with the open 
hand. Working on these lines our volunteer Hfe- 
savers have been successful after two hours of in- 
cessant manipulation, but are generally successful 
пае of thirty minutes, Spirits of ammonia to the 
nostrlls, or a feather tlekling In the throat, often 
helps to quicken, but we rarely need anything more 
than the above mechanical means. Use no spirits 
Internally until after breathing sud eclreniation are 
restored, then m inodergte use of stimulanta or hot 
ten and п warm blanket or bed is of the first im- 
portance., 


Please mention Popular Mechan lcs when writing Advertisers. 


RHEUMATISM | 


DRAWN OUT 
THROUGH THE FOOT PORES 


New External Remedy Discovered Which Takes Ad- | 


vantage of Summer Hent to Rid the System 
of Pain-Causing Acids. We will Send 


A $1 PAIR FREE TO TRY 
It you have Rheumatism we want your ad- 
dress во we can send you a dollar pair of 


MAGIC FOOT DRAFTS FREE TO TRY. They 
are curing thousands of censeas that failed to 


Уна to medieines—even *ineurables" of 30 
ünd 40 years’ suffering, as well as all the 
milder stages. Write today, try the Drafts 
— e "when they come and 
then if you are fully 


| satisfied with the relief 


449 they give you, send їз 


id | = One Dolar. If not, 
they cost you nothing. You can see that thia 
offer would ruin us if the Drafts didn’t cure. 
summer is the best time to purify the system, 
The steady heat increases the expulsion of 
uric acid through the pores, and the Drafts 
absorb it rapidly through the largest pores in 
the body, curing Rheumatism to stay cured, 
for ther remove the cause. Send Your name 
to Magie Foot Draft Co, 851 Oliver Bldg. 
Jackson, Mich. A valuable Illustrated book on 
Rheumatism comes free with the Drafts. 
Write today. 

_————Є—Є—  ————Є- 


The T. 8, Valunteer Life-Saving Corps har dis- 
tributed several thousands of Its illustrated. "Вейса 
and Resuseltation Cards" through tts 
members, and, per mall, it will furnish them 4o пту 
one on receipt of the 
tnhe, five cents. But if апу 
eut out this article from your paper and study [ts 
Instructions and carry dt with them, they will he 
able to meet any emergencies that Inv ocenr npon 
the waters, 

Whenever, in any state, or any waters Wars, where 
people gather for swimming or boating,” three or 
more expert swimmers will form m volünteer Ife. 
senvinz crew, we willl furnish them, 
to them, life-saving фота anid 
designate thelr station, nnd оп amd badges to 
denote thelr official positions. and alao bonte пий 
medicine chests where needful containing all remp- 
dies to resuseltate the drowning at half their eost, 

Free lectures (illustrated), giving the entire hia- 
torr of the life-saving ораха tion, will be giver 
by its officers wherever desired. 

J. WESLEY JONES, 

President and General Buperintemdent of the T, &. 
V. L. 8. C, General сов, where all inquiries for 
information of life-saving work or formntlon of tife- 
faving crews In any state may be nddressed, (03-05 
Park Row, New York City. 


— ie iQ ———— 
WORK STOPS WHEN “POP” COMES 


of your renders will 


irs 


“To the Editor: ‘Pop’ is always a datsy: my son 
leo must refl every line before we enn get Any 
work out of hhmn."—L. A, La Crosse, Luling, Texas 

— cc 


Life subseriptión to Popular Merhatnles, 
Five-year snhbserlptions, 2, 


only Sb, 


life-saving 


cist of posin;se snd malling i 


free of expense | 
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FALLING HAIR ^ 
А: AL DNES AB SOLUTELY 


here/fs hif ene vas ta ып the ВЕП 
и опа hair, anal tl atis ty 
pie Жы, amina lh: if tlu kalfie, 
E e th whl v cu 
e kntwn before it 
nily | d Md The EIS 
sd hate: р ings em "i 
А r3 ur di 
ke taking niei ine ji Шы ni know dan 
"hat vnu are ite mi" ta Cure, by: нів fem 
Fallen hairs fron; vi ur eumbinEgs, ia Pr T 
J. H: Austin, the celebrate Bacterietoglsk 
є: "EL TP end you Н free à * di: ЕР T 
Віз of your case, a. boekle 
Tir ч. &ralp, апы a in TES 
Remedy which be will prepare Speen ЕЕ 
you. Есіс аб postage and write tu: lay. 


PROF. J. H. AUSTIN 
o MeVicker'a Theatre Bidg., Chicago, 


Common Rea Clover 


Cures Cancer, Eczema, Salt- Eheum, Rheu- 
ийа and all other Blood Diseases 


How many people realize the true talte of 
пиг common red elprer? It ip the beet blood 
puri herknown. Tiin OLSAM ds of PECE | rint рех 
rheurmnutism, 


ple hare been cured ef cance iT. 
"ai yia lay GeO, uin and hla wu] іма 


Hondin 


by ita mE HIE iht Hirss tà D. Меса а 
Likeside Hid: 


кїз, пег Р ; il нидо, to E 
t they will mail Tree à fu eseriprtinmn fi i 
Clorer Blosanr Bg trict, n Дый rT af how Mr. Mecha rure H | 
ja cancer and testimonials from minns who 
remedy, Jf yon hire any 
merita of Needy: 
known. 


hare eed thie 
disorder of the blood look into the 
um'u d! Jove Е. ЈЕ is» tha I "E hl у urd fer 


AGENTS WANTED tercie tor at 


pr ТЬЕ 
Write today for terme. F. R.üreems, 115 Lake Е гоь 


BE YOUR OWN BOSS 
MANY MAKE $2,000 A YEAR 


You hate the ammo chance, Síari a Mail Order Pusiness nt home, 

We tell you how, Money coming in dally. Enormous profite 

Everything furnished, Write at once for our “Starter” and FREE 
partleulara. 


P.M. Kroeger Co, 155 Washington 5t, Chicago, Ill 


i Turned Out $301.27 


, worrh of placing In 2 Werks, Writes M, L. Bini of Pa need 
amah se ici, Er: Geo, F Crawford wrin пе, Шай Үү DE irat 
ui day. м. 7, 5. Mills, Heme ner, Writes, can exalir make $i {K 
day рел ig: T has, Parker, верна teaches 21 та ar ip Writes, 
| r з Ha ft ene iar, ka JF n other.” Plaring 
Г. = ЫР pui Leap БЕМ bi d nl. Wea Te БЕ, ku 
Re 1 Ta ]Freo—-No E xperlenee Required. Бету: 
T “a | Y іт has rableWaré. wnrches, } wi ry and metal 
: ' Жанн 19 b» plated with (2054, Ете „КЇ "elünil 
s: lin pistini, Weáv Y Plate—lat et pim 
а: Oo TOW Gr павер, СЕЕ ЁТЕ all sliin Eve 
thing guaranteed. LET US START Yo 
"à inv: De for Саня л, A EE and differ. Adira с. 
W. eriy & Co. Plating Works, Cincinnati, a), 
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NEW EDITION NEW EDITION 


POPULAR MECHANICS 
SHOP NOTES for 1905 


EASY WAYS TO DO HARD THINGS 
OF DAILY USE TO EVERY MECHANIC 


“Worth its weight in gold," writes one, 
“Best book I ever had,” says another. 


REVISED AND ENLARGED FOR 1905 


Compiled from the “Shop Notes” Department of Popular 
. ++ Mechanics, up to and Including December, 1904.,. 


385 Illustrations 


** 
Фф 


200 Pages : 


“INDEXED SO YOU CAN FIND IT" 
FOR SALE BY ALL NEWSDEALERS. 


PRICE, POSTPAID, - - - - - - - 50 CENTS 


POPULAR MECHANICS 
Journal Building, CHICAGO 


is made from 
Patents than from 
any other class of 


MORE MONEY Investments. . . 
SUCCESS SURE КШ ЕРЕ 


THE FIRST STEP 


if you have made an invention and contemplate applying for a patent, the firat 
point is to learn whether your idea is new and patentable. De not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your invention, and write out a description of its con- 
struction and operation, as well a8 you ean. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for Inventions resembling yours, and for inventions in whieh similar mechanical 
constructions or principles are used. If а patent is foun for an invention exaetly 
like or closely resembling your idea, we will send you. / пору of such a patent. 
If nothing is discovered to prevent getting a patent for your invention we will во 
üdvise you. 

The charge for this service, unless otherwise agreed upon br special arrangement, 
is five dollars. This examination is an important step in connection with every . 
patent application and requires great care and skill. An Incompetent attorney may 
overlook a patent which elosely resembles or completely anticipates your invention, or 
he may not know where to look. <A dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either case. 


WHAT A PATENT COSTS 


Opinion as to novelty and patentability of an Рану T. — m— 
ot United States patents.............. ec er „.% 5.00 


5. 
Preparing official deawiag—oneaisdiÀ / ++ .... .. eere nenne панна шиги 5.00 
Preparing Oath, Petition, Specification and СЇайпа............ esee == LE, 15.00 
First Government Fee EELEE * 39 See PR PR re онор очон ог жее етае ананна ве + вва важе а + 15.00 


Prosecuting application for patent. ........ rosas. 0.00 
T otal cost of application, first Government fee, official deaw preparing all 

and prosecuting application in Patent Office....... awing, preparing all papers о 
ри EE moniin SQ EI Are ation Бы Been айра, the Government daga А 


final fee of. = + ЖОЕ o Шо= o* a ш BoBob BOB BoRoB a ото шо шй т hb ш о ш о т * . 20.00 
‘Thus the total cost of a patent for а simple invention is... ""— жааан е 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C, LONDON, BERLIN and ether large cities 


um И-И ЛЫШЫ Ree 280 тз EH 


=ч -7 аз "ЫШ "ШШ GELLLLLL LL om m а „И 


r Park Row, - 
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California 


the most luxurious train in the world, 

leaves Chicago 8:00 p. m. daily. Less 
B than three days to San Francisco, 
| саалса equipment, Electric lighted 


throw 
g CHE BEST of EVERYTHING 
Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 
Service to San Francisco, Los Angeles 

and Portland vla the 


Chicago & North-Western, 
. Union Pacific and 
Southern Pacific Railways 

| Al agents sell tickets via 

this route, 
lllüstrated booklets on 
application tà 
W. B. KNISKERN, 

— ILL. 

nr MAX, 
OMAHA, NEB, 3 


INDUSTRIES 
OFFERED 
LOCATIONS 


WITH 
satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

DN THE LINES OF 
THE ILLINOIS CENTRAL R. R. 
AND THE 


YAZOO & MISSISSIPPI VALLEY R. R. 


For full information and descriptire pamphlet, address 


J. C. CLAIR 


Industrial Commissioner 


Please mention Popular Mechanica 


са сли н 2 Se ee шш шышы кх пш тох шшш 


Chicago, Ill. | 
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EXICO 


Ihe most interesting and fascinat- 
Ing country on the continent. Per- 
fect climate all the year 


The National Lines of Mexico 


and Connections 


OVER 500 MILESTHE SHORTEST. 


SIXTEEN HOURS QUICKER 
BETWEEN 


St. Louis, Mo, and Mexico City 


Tha first and only double dally through 
man Sleeping Car Bervice across the 
RIO GRAN DE. 


LAREDO, TEAAS 


The only lines offering DIVERSE ROUTES IN 


MEXICO without extra charge 


General Western Agent 


| 2407113 Adams St., Chicago, 111, 


— "FOLLOW 
X, THE FLAG” 


WABASH 


Summer Tours 


Write today for a Free серу 
ef WABASH Summer Tour 
Book—1905, outlining many 
very attractive summer vaca- 

| tion trips, with rates, etc. 


Write us about any tour you 
may have in contemplation. 
We shall be glad to assist you. 


C. 8. CRANE, 
O. Р. T. Agent, 
BT. LOUIE. 


Е. А. PALMER; | 
AG. Р. Agent, 


when writing Advertisers. 


Via The Iron Mountain Route and 


FOR RUNNING FANS, WINDOW DISPLAYS, 
MODEL MACHINERY, PEANUT ROASTERS, 
„. «te SEWING MACHINES, ETC. .. v. 


Runs with Gas, Alcohol or Gasoline 


These engines are practical in use and require no attention. when running 
beyond an occasional drop of oil. The small size for running a fan or several 
revolving window displays uses only 3 cents worth of gas in то hours with gas 
at $r per thousand feet. The engine is perfectly safe, cannot explode and is 
far superior to any other small power yet perfected. The No. т weighs 18 Ibs., 
has a speed of 500 revolutions per minute, grooved fly wheel 634 in, diameter, 
and furnishes r-40th horsepower. 


ENGINE No. i, WITH FAN, ‚ PRICE $11 
Or given for 20 subscribers to Popular Mechanics. 


ENGINE No. 2 


This engine has two cylinders, has twice the power of No. 1, and will run 
sewing machines and do other work of equal power. Burns gas only. Weight 
30 lbs., 500 revolutions, uses б cents worth of gas per day. When used on 
sewing machines a speed controller to start, stop and regulate speed of sewing 
machine is required. Controller $2 extra. Controller not needed for continuous 
work. 


Price of this Engine $18 or given with 35 subscribers to Popular Mechanics 


POPULAR MECHANICS 
Journal Building CHICAGO, ILL. 
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88S 


A HANDY THING TO HAVE || 


OUR NEW HANDSOMELY ILLUSTRATED 


Pocket Catalogue 


FOR 1905 


nap =: © шшш гышы и 


- 
"EHE с 


GOODELL-PRATT COMPANY 


T 


Tr 
qe -- p 


li A LITTLE VOLUME 


THAT TELLS OF 


TOOLS || av, 


INew Tools 


BESIDES A GREAT 
MANY OLDER ONES 


s 


Describes tools that you won't hind in hardware stores. You'll 


Number 7 


GREENFIELD, MASS.U S.A. || 


wonder how you ever got along without it. 


—FREE for the asking. 


But we sha'n't keep on advertising this catalogue free for- 
ever. The time is limited. SEND FOR IT TO-DAY. 


 GOODELL-PRATT COMPANY 


GREENFIELD, MASS., U. 5. A. 


DON’T SPECULATE 2 2 
TAKE A CERTAI NIY 


Would you be open for an investiment which will vield, with reasonable nssurümnee, | 
from 50 to 100 per cent each year? | 

An investment that will enable your surplus earnings to work with vou and shorten 
the road to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that 


 — [ 


is sure as the seasons, and Increases as they roll by. 

Study it out for yourself: A rubber plantation in the finest fübber-zóne In the 
tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now 
$1.40 per pound, gold. No speculation in that. tubber is worth the money, and we 
have the rubber, 

Our rubber plantation consists of 6,000 acres; enough developed to insure its suc- 
cess, mäking a certainty of an enterprise that is within the reach of any prudent work- 
Ing man that can save from $2.50 to $12.50 per month from his earnings. 

The contract protects you in misfortune, sickness or dently. 

Send today for our prospectus and further detailed, information. 


MONTEZUMA AGENCY 


1107 Ashland Block, - = - Chicago 


‚ МАКЕ YOUR OWN LIGHT 


A complete equi ша for makin "our 
le ctric Lig A bo» can start it. 
Ыыы Ыы, no attention =- 


own E 


The most Perfect 5mall 


“ch. p Gasoline, Engine 6 Light Goene- Engine E Buil 
gine Ever Built 


rator, 200 dort Covered Wire, 30 feet Lamp 
Cord, 6 10-Candle)Power Lamps, 6 Sockets, 
i Rosettes, 6 Porcelain Tubes, 60 Poree- 
lain Knobs, \2 feet Cir, Loom, 1 Switeh | 
Fuse, Solder and Tape. The above com- 


plete and perfect outfit le offered at a Ae NE ln | T. | 
price so low you cannot afford to burn oll * P t gr Mounted on solid wood 
Send for descriptive circulars. —. Ww" v base. All connections 


made and ready to run, 


JUNIOR ENGINE WORKS, . 
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MAKE YOUR MONEY 
EARN A BIG INCOME 


Small Investment. Quick and Sure Profit. 
| We Prove It 


" This ја one of 20 different coin- 

epersted Milla Machines, daily earn- 
in big ШКЕТ ТҮ [for tlir Р GW iier 

RITE ther Кл liva in а FF ll ТЕНГ t 


will eurn yen s lorpe, honest, imdi- 
pendent income without work or 
Worry, You just count the profit& 


Tour npppertunit: E T just HH ктын] sa 
C. L. Атга ге ‚ Ih enri, 11. He ante: 
"Punching Eng arrived 4 o wleck yer 
terday kÍternoon, opened it this morning ut 
Ün'clock and took eut rf eo el 

John: Euler. Mtr. Alev, М. C enva: "E 
hare taken 4.000 pennies ont of one of cour 
Mills Hag Punching Machines in the prat 
I3 months.’ He DOUBLED his MONEY 
Very OI dava. 


Why Not You? 


dast think whet acveral such machines 
would doa for YOU. Milia Machines of 
my for themselves In 30 days, —nafter that it 

HALL PROFIT. Ere ry body purronais 3: 
Milla Amusement Aluchine—msn, women 
und children. . Ther nre regular MINTS nt 
picnic, pirk}, country faire, carnivals, 
stores of all kinds or whereter people 
Dres sx hi Found. 

After fi dare’ nec, Juuliga BSiegle, of 
Hannibal, Ale., катя he would not tikes 
Гай! fer his Bar Punching Mnehirnse. 


If vou hate any um of monev—#15 
or more—to Invest In. n sure money-mnker, don't fail te 


write to-day for our Booklet о. ШЕ “How ы» Мако Money 
Eust," It's Free, 

MILLS NOVELTY co. 
ii to 23 5. Jefferson St., CHICAGO 


є ILL. 


Shaving Sets 88c. 


Мо. ВЕ2-—8ев consista of high grade American Hollow 
Ground Haror, Swing Htrop, Deeorated China Mug, Briatle 
Brush, Medicated Porfumed Magnesia, Perfumed Shaving 


Bpap and Frenoh Cosmetic, 


Bend ug ЕЯ ponta with phi 
presa one of the N 


SMITH & HEMENWAY CO., 296 Broadway, N. Y. 


ога bl city, an investment of &IS op | 


Others Make Money Fast 


[4n | 


— Inerruetions nnd we wiil ox. 
having: Gets, lle lenust expensive! 
article of merit on о. Басо [. 
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ThOWARNER LITTLE WONDER" 


A Complete Grinding | 
and Polishing Outfit 


Indiapensahle for homie und general 
use, Битев houra of time and лип ен 
арта таз and catlerr shine like new. 
j Sharpens SHETE taoolao? e*terr Sar Рр, 
shears, knives, hatchets obe; Will run n 
amni d ri "T | лз na machine [ЕЕ ia fair 
| tht machinery, In every 
homer ape motor will filia 
long felt тап. Dentists, 
Гы" METE, bote hers, ce i 
jewelers, cnrpent era, 


A ee И ү 
Ls oe 1 
at plambers and mechanice | 


r 4, a 


NIS senerally will find this 
machine of immense та. 
"rici complete, їн ИП 
temers wheel, pulley wheel] 
i ifor powor t£ransmiexlon, 9 
b uffing and polishing 
wheels, and sticks of silver and steel pol- 
ishing emposition.. o 
фот attaches е йып дан] Шей бөлсө bE hy 
puce ad Hohner) ойаны ' 10 any пољ, fa гый, 
Alm cung тна s E nl resa i7 ig” ыа ТТ Ж ал ЕТЕ 
iog aol тш mil: ‚Г IE, ra чыга! ТЕЧЕ ри ыр gf ИШТ 18. | 
ГУЕ ёз pou dake no chances, Peck bet plait. falda 
сй тап ett Free, (Corres ot ecca with deal 
db | elisek , = Mie? order ir D dk D. ЧГ. pd "T Паїнкі j 


| Pe ^ WARNER MOTOR CO., Flatiron Bldg. 
| и We. Пер. 14 New York Clty. 


p YOUR OWN BOAT 


Brooks System 


In Pdrive a nail and cut out à piece 
om a full-sized pattern—you 


F 


of, material | 
can Ibuild Lov 
launth—in your, lefu: | 
the building will, bella source of profit and 
pleasure. ' * | MA 

All vou need ие s from $23 5) up. and mrima 


паја. Р н 95. 001 ing, he бзан: Lo a тагын ig every Каик Ы. Pii- 
bh. al over ЁЙ a wes sad, "Tr (еа from |? io 55 Башк 

The Bracks Бузе Scots 1 1 ЖИРЕН prinied paper garterua 
ul сеегу part of the Боа тар detailed instrüctians and working Ilbes- 
irapiass thowing cach вер ot thw LI — kA ар Led ЫШ of materici 


ER ired and? oer £n рй ЕТ. 


| ver ue thousabd àmatcurs succensus ly Бг bats hy 
ehe Brookes Чует акт weer, [т [Г per cent. o them have 
Th their second hagr. Маву ате IPTE Бетиан m 
the | boato manufacturing ПРАТ 


b. Catalogus and partieulats; free. For 25 cant) 100-, age 


ыры containing Ivaluable information far she amateur yác! hiz 
fnan, howi ing saver, | warkrag Шигаев, ol sach bostanda 
И Sri for ene ha 

Wien Á^ vig 


Fall Р T! Келе =й, n and comps esed 


PIS patterma dre expressed, charges pee | 


laris 
= Mis rx Em Ns - , 


